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ABSTRACTS FROM DISSERTATIONS AND THESES ON GEORGIA GEOLOGY

compiled by

Falma J. Moye

FOREWORD

This volume represents an attempt to compile
abstracts from all graduate theses and dissertations
concerned with the geology of Georgia. We have
not sought abstracts of papers indirectly related to
Georgia. We realize that some theses and disserta-
tions that should have been included may have
been left out. Any omissions should be reported
to the Georgia Geological Survey so they can be
included in the next edition.

Author’s abstracts were used when available.
In the case of theses without abstracts, the
compiler either used the author’s summary and
conclusions or abstracted the work. These are
noted respectively AUTHOR’S CONCLUSIONS
and COMPILER’S ABSTRACT.

Publications, either abstracts or complete works,
resulting from theses and dissertations have been
noted with the abstract. Theses are available
through the library of the school at which the

work was done. Advisors, when known, are noted
in parentheses.

Where necessary, thesis titles have been
annotated with county names. No attempt has
been made to bring capitalization of stratigraphic
terms into conformity with present usage.

We thank all the people who assisted in this
work, especially Ms. Eleanore Morrow, who
patiently typed and retyped numerous pages,
and Ms. Carol White, who assisted in obtaining
theses. Dr. Howard Cramer of Emory University
gave advice and information on preparing the
subject index.

Most deserving of appreciation and recognition
are those students who wrote brief, informative
abstracts.

Falma J. Moye
Compiler
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Albritton, John Allen, 1955, Sedimentary Features
of the Sewanee Conglomerate [Pennsylvanian] :
Emory University, MS thesis, 52 p. (Arthur T.
Allen)

Author’s Abstract

The Pennsylvanian Sewanee conglomerate of
northwest Georgia is generally correlated with
part of the Lee group in central Tennessee and
Virginia. This formation consists of massive, con-
glomeratic, light-gray sandstones with interbeds
of varied lithologic types. It has an average thick-
ness of about 150 feet in the area under investiga-
tion.

Studies of depositional and petrographic fea-
tures were made in order to determine the
geologic history of the formation.

Results of these studies indicated that the for-
mation was deposited in a flat gently sloping
environment and that the source of the sediments
was to the southeast. The author concluded that
the formation was probably a second cycle ortho-
quartzite deposited by water currents in an
environment similar to a tidal flat.

Allen, Arthur Thomas, Jr., 1950, Geology of the
Ringgold, [Catoosa Co.] Georgia Area: Univer-
sity of Colorado, PhD Dissertation, 203 p.
(Harold E. Koerner)

Author’s Abstract

The geology of the Ringgold, Georgia area was
studied to determine the stratigraphic sequence,
paleontological characteristics, and structural rela-
tions of the exposed sedimentary formations.

The valleys and ridges trend northeast-southwest
and parallel the fold axes. The ridges may be
divided into two classes: 1) The higher ridges
underlain by resistant sandstone strata, and 2) the
lower ridges maintained by cherty soil derived
from the Knox formations. The valleys are formed
on more soluble limestone strata.

Twenty-three formations are exposed, ranging
in age from Early Cambrian to Eatly Pennsylva-
nian, and have an aggregate thickness of at least
12, 900 feet.

Cambrian formations are, in ascending order:
Rome shale; Conasauga shale and limestone;
Copper Ridge dolomite. The Ordovician forma-
tions are, in ascending order: Chepultepec dolo-
mite, Longview dolomite and limestone, and
Newala limestone; Murfreesboro limestone,
Mosheim limestone, Lenoir limestone, and

Lebanon limestone; Lowville-Moccasin limestone
and Trenton limestone; Sequatchie sandstone,
shale, and limestone. The entire Silurian se-
quence is included in the Red Mountain forma-
tion. With the possible exception of the lower
part of the Chattanooga shale, strata of Devonian
age are absent. The Mississippian formations are,
in ascending order: Chattanooga shale; Fort Payne
chert, St. Louis limestone, and Ste. Genevieve
limestone; Gasper limestone, Golconda shale,
Bangor limestone, and Pennington shale. The only
Pennsylvanian rocks belong to the Lookout forma-
tion.

Ordovician and Mississippian strata are more
fossiliferous than are the Cambrian and Silurian
strata. The Copper Ridge, Chepultepec, and Long-
view formations [Dolomites] have yielded a few
gastropods which occur as replacements in the
chert residuum overlying Knox exposures. Fossil
remains in the Newala limestone, Murfreesboro
limestone, Lenoir limestone, and Mosheim lime-
stone are sparingly present and poorly preserved.
The Lebanon fauna includes sponges, corals,
graptolites, bryozoans, brachiopods, gastropods,
cephalopods, trilobites, and ostracods, which occur
as calcium carbonate replacements. The argillaceous
limestone and siltstone facies of the Lowville-
Moccasin are unfossiliferous. Several corals,
bryozoans, brachiopods, gastropods, cephalopods,
and trilobites were collected from the normal
limestone facies. The Sequatchie formation con-
tains bryozoans, brachiopods, and gastropods.

The Red Mountain formation produced bryozoans,
brachipods, and trilobites in the upper part of the
formation.

All the strata of Mississippian age, with the
exception of the Chattanooga shale, Golconda
shale, and Pennington shale, contain numerous
fossils, most of which have been replaced by silica.
The Fort Payne fauna includes various species of
crinoid stems, the small, button-shaped coral, Huadro-
phyllum ovale, and colonial corals, brachipods, and
pelecypods. The Lavender shale member, basal
Fort Payne, contains many fenestrellid bryozoans.
The St. Louis is indicated by Lithostrotionella
castelnaui and Lithostrotion proliferum in the soil.
The index fossil Platycrinus pencillus is found in
the Ste. Genevieve. The Gasper limestone is
characterized by abundant fauna including the
index crinoid fossil Talarocrinus inflatus. The
Bangor limestone contains large blastoids,
bryozoans, and brachiopods. The Pennington
shale is unfossiliferous. Pennsylvanian strata
yielded no fossil remains in this region.



Detailed structural relations are shown by two
cross-sections. Four major thrust faults involving
Cambrian and Ordovician beds occur in the eastern
one-fourth of the area. Another fault of the same
type is found in the western part of the region.
Between the eastern and western faulted areas is a
major, asymmetrical, southward plunging anticline
with a smaller, southward plunging syncline flank-
ing it on the east. A large, broad, southward
plunging syncline involving middle and upper
Ordovician limestones occupies the extreme west-
ern part of the area. Compression affected the
flat-lying Paleozoic sediments, while the Cumbet-
land Plateau acted as a buttress.

Almand, Charles William, 1961: The Geology of
the Lumpkin Quadrangle, Stewart Co., Georgia:
Emory University, MS Thesis, 86 p. (Howard R.
Cramer)

Author’s Abstract

The Lumpkin quadrangle covers approximately
63 square miles of the Gulf Coastal Plain in south-
western Georgia. Sediments and sedimentary rocks
from three Upper Cretaceous, and one Paleocene
formation, are exposed.

The Cusseta sand (Upper Cretaceous) is the
lowermost unit which crops out. Only the upper
beds are exposed; they are loose, tan, coarse-
grained sands which contain local beds of pale-
gray kaolinitic clay.

The Ripley formation (Upper Cretaceous) over-
lies the Cusseta; the contact between them is pro-
bably conformable and gradational. The Ripley
is about 100 feet of fine grained, calcareous,
marine sand and gray clay containing abundant
fossils. Only the Ripley formation is fossiliferous.
The more common mollusks and foraminifera are
described systematically and illustrated.

Disconformably above the Ripley is the Pro-
vidence sand (Upper Cretaceous). It consists of
about 100 feet of coarse-grained, cross-bedded,
deltaic sand containing minor beds of white, tan
and purple kaolinitic clay.

The Paleocene Clayton formation lies discon-
formably above the Providence. Itis a thin, red,
sandy residuum from what was probably a sandy
limestone.

Recent alluvium from the canyons and deep
gullies in the Clayton and Providence formations
is present in all the major stream valleys.

There is a great quantity of iron ore in the Clay-
ton formation. It is presently being strip-mined a
little west of the Lumpkin quadrangle. Ground

water is another important natural resource. Down
dip, to the south, the Cusseta, Providence and
Clayton formations are all important aquifers.

Arden, Daniel Douglas, Jr., 1949, The Microstrati-
graphy of a Carolina Bay: Emory University, MS
Thesis, 86 p. (A. C. Munyan)

Author’s Abstract

The sediments in a Carolina bay located near
Shell Bluff in Burke County, Georgia were exa-
mined to ascertain if any data could be found
which would indicate the probable origin of this
depression. Due to its location near Barton
Branch, a tributary of Brier Creek, it was named
Barton Branch bay. Geologically the bay is located
in the Barnwell formation, which outcrops exten-
sively in this area.

Six test holes were drilled with a hand-auger and
samples were collected about every six inches to a
maximum depth of 54 inches.

A study of fossil pollen grains in the sediments
showed that pollen was present in only the top one
or two samples of each hole. None of it was from
plants not now indigenous to the area, indicating
that the age of the depression is not geolcgically
great.

Mechanical analysis was made of samples from
two holes. All but the upper one or two samples
seem to represent original Barnwell deposition.
There was found to be cyclic deposition and graded
bedding indicated in this Barnwell material. The
conclusion drawn from the mechnical analysis was
that the Barnwell sediments in the area studied
were deposited by sluggish streams in a quiet
lagoon, and that less than one foot of material
has been deposited in the bay subsequent to its
formation.

Heavy minerals analysis showed only stable
minerals and minerals formed in situ, indicating
probable reworking from older sediments with the
Piedmont as the ultimate source area.

It is believed that Barton Branch bay is the sur-
face expression of limesink phenomena, and could
not represent a meteorite crater, as proposed for
all Carolina bays by some investigators, nor was it
formed in the manner postulated in the “artesian-
solution-lacustrine-aeolian’’ hypothesis of Douglas
Johnson.

Audesey, Joseph Louis, 1954, Petrographic Analy-
sis of the Beach Sands of Chatham County,
Georgia: University of Alabama, MS Thesis, 17 p.
(T. N. McVay)



Author’s Conclusions

Petrographic analyses show the highest concen-
tration of heavy minerals as well as the highest per-
centage of opaque minerals to be in the storm line
deposits on the south end of Tybee Island. A
definite similarity in mineral composition and pet-
centage of heavy minerals can be seen between the
sand dunes on the north end and the south end of
Tybee Island and the south end of Petit Chou
Island (Beach Hammock). Sand dunes constantly
have a much higher percentage of heavy minerals
than any part of the beaches except where heavy
minerals concentrate at the base of the sea wall on
Tybee Island.

Epidote is the major constituent of the heavy
minerals followed in order ot ~d=minance by
opaques, collophanite, horr Y eenud, Ziscon, silli-
manite, staurolite, tourmsiine, rutile, garnet, mus-
covite, kyanite, monazite, and sphene. The per-
centage of epidote in the heavy mineral portion
was relatively constant no matter where the sam-
ple was selected. Two notable exceptions are ’
Sample C-3 where the percentage of opaques is
extremely high, and C-29 where the percentage
of zircon and rutile are extraordinarily high.

The beach sands of the Chatham County area
are not considered to be of economic importance
because of the low percentage of heavy minerals
in the sands. Even in places of high concentra-
tions of the heavy minerals the percentage of
titaniferous minerals, which generally determine
the value of beach sands, is comparatively low.
The area is too small for large scale production.

Austin, Roger Seth, 1965, The Geology of South-
east Elbert County, Georgia: University of
Georgia, MS Thesis, 68 p. (Vernon d. Hurst)

Author’s Abstract

The study area covers 46 square miles in the
southeast comer of Elbert County, Georgia, and
is just east of the Elberton batholith. The rocks in
the area include igneous dikes, volcanic flows, and
sediments, which have been metamorphosed to
the epidote-amphibolite facies or higher. The
units are probably Late Precambrian or younger
in age. The dominant rock is a sequence of meta-
dacite flows, overlain by metasediments and other
metavolcanics of the Little River Series. Top and
bottom criteria including cross-bedding and graded
bedding within the metasediments are used to dis-
tinguish their relative ages. The metasediments
and metavolcanics are cut by numerous metabasic

and metadacite dikes. Emplacement of the dikes
has been controlled primarily by earlier folding of
the Little River Series. The basic rocks have been
locally chioritized by a late period of hydrothermal
alteration. Economic deposits of dimension stone
and clay are described.

Austin, Roger Seth, 1972, The Origin of the Kaolin
and Bauxite Deposits of Twiggs, Wilkinson, and
Washington Counties, Georgia: University of
Georgia, PhD Dissertation, 185 p. (Vernon J.
Hurst)

Author’s Abstract

Kaolin and bauxite occur in Cretaceous and
Early Tertiary sedimentary rocks exposed in the
central Georgia Coastal Plain. In this area, two
major types of kaolin and bauxite deposits can be
recognized: (1) residual deposits formed by wea-
thering of the Cretaceous sediments and (2) sedi-
mentary deposits of Paleocene or early Eocene
age, derived from the eroded residual deposits.

The residual deposits have many characteristics
of solution and recrystallization, including: ex-
tremely embayed quartz grains, kaolinitized micas,
authigenic vermicular kaolinite crystals, and
pisolites. Many of the smaller sedimentary
structures and textures and all fossils have been de-
stroyed. The sedimentary kaolin units are generally
better stratified and sorted, contain fossils, and
show indication of significantly less diagenesis.
Bauxite is present in the Tertiary sediments only
as detritus; large residual deposits of bauxite are
restricted to the Cretaceous deposits. Heavy
minerals include zircon, rutile, tourmaline,
limonite, and graphite.

Electron microscopy reveals that clay fractions
are largely composed of well-formed kaolinite
crystals, minor meta-halloysite tubes, and rarely
montmorillonite. The kaolinitic bauxites contain
large lath-like kaolinite crystals and ‘‘books”,
possibly related to the vermicular kaolinite crystals.
The clay fraction from a lignitic Tertiary kaolin
was composed of less well-formed subhedral

kaolinite crystals.
X-ray diffraction study of unit-cell parameters

of kaolinite revealed no measureable differences
among the samples. Factors indicating the degree
of kaolinite structural disorder, however, did re-
veal differences between the Cretaceous and
Tertiary kaolinites. Three methods of evaluation
showed that a larger percentage of the residual
kaolinites were more highly ordered relative to the
sedimentary kaolinites.



The origin of the kaolin and bauxite began when
Cretaceous sediments were exposed by a retreat of
the sea. An episode of intensive and prolonged
rainfall began and continued during Paleocene and
possibly Early Eocene time. The heavy influx of
ground water caused extensive solution and recry-
stallization of the deposits. Gibbsitic bauxite
formed in the upper parts of the deposits where
the silica concentration in the ground water was
relatively low; and kaolin formed below, where
silica concentrations were higher. Portions of the
bauxite were subsequently altered to kaolin, appar-
ently due to increased amounts of silica in the
ground water. During Middle to Late Eocene time,
the sea advanced across the altered sediments.
Stream valleys which had developed on the exposed
Cretaceous materials, filled with locally derived
detritus. Finally, marine sediments covered the
area, among which were beds of kaolin.

Bailey, Arthur C., Jr., 1969, Geology of the Smith’s
Cross Roads Area, Troup County, Ga.: Univer-
sity of Georgia, MS Thesis, 52 p. (Dennis
Radcliffe)

Author’s Abstract

Smith’s Crossroads is approximately six miles
south of Lagrange, Troup County, Georgia. The
area considered includes 24 square miles. The
focal point is the Oxford Mine one mile south of
Smith’s Crossroads.

The area is underlain by a series of interbedded
metasediments and possibly meta-igneous rocks.
These consist of biotite gneiss, garnet-sillimanite
metaquartzite, garnet-biotite-sillimanite schist,
amphibole gneiss and garnet-epidote-plagioclase
gneiss. A zone containing gypsiferous quartz-
garnet gneiss of restricted areal distribution is in
the extreme west-central part of the area. Regional
metamorphism has possibly attained the sillimanite-
almandite-orthoclase subfacies of the almandite-
amphibolite facies.

Granite pegmatites are numerous and vary con-
siderably in size. The Oxford Pegmatite contains
rose quartz, muscovite, tourmaline, garnet and
some gem quality beryl. Other pegmatites in the
area are smaller and contain similar minerals.

Beryl from the Oxford Pegmatite and amphi-
bole from an amphibole gneiss were examined in
detail. Statistically precise cell parameters were
obtained by processing X-ray diffraction data
through a computer using the least squares pro-
gressive cycle program of Evans, Appleman and
Hardwerker (1963). Five beryl crystals differing
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in color and habit were investigated including an
aquamarine crystal exhibiting fractures filled with
colorless beryl. This is the first reported occur-
rence of this phenomena. A very close similarity
of lattice constants for those beryls examined
suggests cell parameter variations are not responsi-
ble for form and habit variations.

Garnets from the Oxford Pegmatite were found
to be principally spessartite. Garnets from the
garnet-biotite-sillimanite schist were principally
almandite.

The distribution of rock units indicates a syn-
form plunging approximately 25° in the direction
of N35°E. Numerous quartz-filled shear fractures
parallel the fold axis. Twe dominant vertical
fracture systgm\s«,inte" ¢t the area in a N65°E
and N85°E diates . *¢liation strike varies from
N88°E to N87°W and dipyaries from 10° NW to
16° SE.

Bhate, Uday Ramesh, 1972, Trace Metal Distribu-
tions in Natural Salt Marsh Sediments: Georgia
Institute of Technology, MS Thesis, 83 p.
(Herbert Windom)

Author’s Abstract

Sediment core samples were collected from two
salt marsh areas of the coast of Georgia (near
Thunderbolt, Georgia and Hell Gate in Ossabaw
Sound). Samples from channels were also col-
lected from both areas. The marsh sediments show
an oxidized upper zone (20-30 cm), with reduced
zone below, and an increase in sulfide with depth.
The clay mineral composition and the grain size
of the sediment cores with depth is fairly uniform.

The distribution of trace metals in sediment
cores can be explained by their post depositional
mobility and diffusion in the interstitial solutions
in the sediments. Elements such as Mn, Ni and Co
are enriched in the upper oxidized zone. Redox
reactions can account directly for the mobilization
of Mn, Ni and Co. Fe and Cu do not appear to
migrate significantly. This is probably due to
their immobilization by sulfide in the reduced
zone. Marsh sediments appear to act as a sink
for Zn since it tends to diffuse downward. Hg
in the sediments, possibly in a biologically active
form, may be released from the sediments either
due to volatilization by bacteria or uptake by
plants. Marsh plants (Spartina al terniflora) play
a major role in the uptake and removal of trace
metals from the marsh sediments.



Bigham, Gary Neil, 1972, Clay Mineral Transport
on the Inner Continental Shelf of Georgia:
Georgia Institute of Technology, MS Thesis,
49 p. (Herbert Windom)

Author’s Abstract

Ninety-three suspended-matter samples were
collected from 52 stations on the inner continen-
tal shelf of Georgia during the summer of 1970.
Bottom sediment, along with near-surface and
near-bottom suspended-matter samples were also
taken and salinity, temperature, and current
direction and velocity measurements were made
to determine the nature of shelf-sediment trans-
port processes on the inner continental shelf of
Georgia. Sediments and suspended matter were
analyzed by x-ray diffraction to determine clay
mineralogy. It has been previously established
that the Georgia rivers contribute kaolinite,
smectite and minor illite to the coastal region,
while a kaolinite-illite clay mineral suite is trans-
ported southward by longshore drift so that net
transport direction may be inferred from.
suspended-matter clay mineralogy patterns.

The shelf-water circulation pattern during the
summer months appears to be a complex system of
tidal-current and wind generated eddies super-
imposed on a predominantly southward drift.

Clay mineral differential settling characteristics
were used to explain the suspended clay mineral
distribution and to establish a ‘zone of deposition’
which extends three to ten miles offshore. The
‘zone of deposition’ is considered to be the maxi-
mum seaward extent of Georgia river-derived
detritus.

Bowen, Boone Moss, 1961, The Structural Geology
of a Portion of Southeastern Dawson County,
Ga.: Emory University, MS Thesis, 45 p.

Author’s Abstract

The topography of southeastern Dawson County
is in a stage of late youth to early maturity. The
drainage is partially controlled by geologic struc-
ture.

Lithology consists of members of the Ashland
formation (quartzitic and micaceous schists) and
the Hightower formation (injection gneiss). These
groups are separated by a shear zone with an
essentially strike-slip displacement.

Joints are well developed in the area, the best
set being those in the ac plane. A statistical
analysis of these ac joints demonstrates that they
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have undergone a significant rotation in passing
through the shear zone. This rotation is attributed
to increased rock plasticity caused by higher pres-
sure and temperature conditions during the defor-
mational phase. An attempt to empirically
formulate this relationship is made.

Brent, William Bonney, 1952, Toccoa Quartzite
and Adjacent Rocks in Stephens County, Georgia:
Cornell University, MA Thesis, 42 p. (Charles
Nevin)

Compiler’s Abstract

A 12 mile northeast-trending ridge was mapped
in Stephens County, Georgia to determine the
rock types and structure of this feature. The field
area is located southeast of the Brevard Zone in
northeastern Georgia.

The Toccoa Quartzite is a medium-grained,
faintly banded rock. The major minerals are quartz,
feldspar, muscovite, biotite and garnet. Feldspars
in some places have a long dimension of 1 cm,
giving the rock a porphyritic texture.

The two other major rock types in the area are
hornblende schist and conglomerate. The hormn-
blende schist ranges from a hornblende schist in
the northeast to a granitized hornblende schist in
the south. The conglomerate consists of pebbles
and boulders in a biotite schist matrix. These
pebbles and boulders are mashed and stretched
to some extent.

Lithologic and structural data indicates the
major structure is an isoclinally folded anticline
plunging northeast, with a northwest dipping
axial plane.

The hornblende schist suggests an origin with
rapid changes in the type of material deposited.
The Toccoa quartzite was deposited as a fairly
pure quartz sand. The conglomerate was depos-
ited as pebbles in a quartz sand with argillaceous
and ferruginous materials.

All of the rocks in the area show effects of
granitization to some extent. Feldspar, which was
introduced into the rocks in various quantities, is
a major result of this process. Granitization be-
comes more dominant in the southwestern part of
the study area.

Brown, Eugene, 1952, The Geochemistry of the
Ground Waters of Northeastern Florida and
Southeastern Georgia: University of Florida,
PhD Dissertation, 151 p. (A. P. Black)

(Abs): Dissert. Abs., v. 14, no. 11, p. 2037, 1954.



Author’s Abstract

A study has been made of the geochemistry of
the ground waters of northeastern Florida and
southeastern Georgia in which the basic topo-
graphic, geologic, and hydrologic data are pre-
sented. Following a brief review of the history
and development of geochemistry there is pre-
sented a discussion of the basic principles involved
in the migration of the elements in the hydro-
sphere. Each element commonly occurring in
natural waters is considered in regard to its abun-
dance and geochemistry, its minerals, and its
cycle in the hydrosphere. This discussion forms
the theoretical basis for the evaluation of analyti-
cal data gathered during the study. The various
topographic areas of the Atlantic and Gulf
Coastal Plain lying within the area studied are
outlined and described with respect to the influ-
ence of geology upon topographic features. The
geology and hydrology of the area is presented in
some detail with a discussion of formations
ranging in age from the Tuscaloosa formation of
the Gulf Series (Upper Cretaceous System) to the
Hawthorn formation of the Miocene Series. On
the basis of analyses of water from representative
wells penetrating the various geologic horizons, the
waters from these horizons are classified and an
attempt made to correlate them with geologic
section. The direction of flow of underground
water as deduced from chemical considerations
was found to agree well with that based upon
physical data. The geologic formations underlying
the area are shown by cross-section maps drawn in
both North-South and East-West directions. Maps
are presented illustrating the total hardness,
sulfate concentration, and general chemical
quality of water throughout the area studied.

Burbanck, George Palmer, 1972, Sediment and
Macro-faunal Trends in the Altamaha Estuary,
Georgia: Emory University, MS Thesis, 124 p.
(Richard D. Hobson)

Author’s Abstract

Four sites within the Altamaha River estuary,
southeast Georgia, were studied to determine multi-
variate interrelationships among a group of chemi-
cal, biologic and sedimentologic variables.

Sampling at the sites, whose estuarine charac-
teristics range from limnetic to polyhaline (Venice
System), was designed to chemically define surface
and interstitial waters, as well as to determine
physical and biological characteristics of substrate
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samples from the surface, three and five inches
depths. These substrate samples were collected
from nine localities per site and were described
texturally in terms of the phi mean, phi standard
deviation and skewness of their particle-size dis-
tributions. Salinity, pH, and Eh measurements
were used to characterize overlying and substrate
water samples. Biological measurements were ob-
tained that describe the density and distribution of
the isopod Cyathura polita, a characteristic
estuarine form, as well as relationships among
other organisms identified. The organic content
of substrate samples was also determined.

Several major trends occurred in the parameters
from the head to the mouth of the estuary. Mean
grain size and standard deviation of surface sedi-
ments decrease, reflecting lower energy conditions
and increasing distance from the principal coarse-
grained sediment source, the Altamaha River. Eh
and pH are generally inverse functions with the Eh
parameter decreasing at depth, reflecting reducing
conditions and the production of H, S. The
occurrence of organisms, although determined
partially by substrate conditions, primarily reflects
salinity variations within the estuary.

Although there was a high degree of interlock
among all variables studied, statistical techniques,
especially correlation, were useful for evaluating
the importance of individual relationships.

Burnett, Thomas Lawrence, Jr., 1971, Petrology of
Southeastern Piedmont River Sands, Georgia,
South Carolina and North Carolina: Texas A & M
University, PhD Dissertation, 236 p. (Robert R.
Berg)

(Abs.): Dissert. Abs., vol. 32, no. 10B, p. 5866,
1971.

Author’s Abstract

The petrology of coarse, moderately sorted to
moderately-well sorted, sands was examined from
six rivers in the southeastern Piedmont Province.
The six rivers were the Altamaha River, the
Ogeechee River, the Savannah River, the Santee
River, the Pee Dee River and the Cape Fear River.

The composition of fluvial sands from the
Altamaha River, the Santee River and the Cape
Fear River is characterized by: monocrystalline
quartz, 42-72 percent; polycrystalline quartz, 1-23
percent; crystalline rock fragments, 1-15 percent;
saprolite fragments, 1-8 percent; plagioclase, 0-8
percent; potassium feldspar, 3-17 percent; and
“others” (including mica and heavy minerals),



0-16 percent. The majority of these sediments are
submature and their components are highly weath-
ered.

In a regional context, the gross lithology of these
sands is remarkably uniform. However, trends in
sediment composition do occur within rivers. Rock
fragments increase in abundance within coarse
sands from the upper Piedmont towards the Fall
Zone. Within the Coastal Plain, rock fragments
and other unstable components decrease in abun-
dance towards the coast. Feldspar contents within
the fine sand fraction may drop from above 15
percent to 2 percent.

Provenance indicators from Piedmont sediments
have been reduced by weathering in the source
area and by transport. Rock fragments and feld-
spar are effected by these two factors. At this
time, polycrystalline quartz is not useful as a pro-
venance indicator of Piedmont rocks, but saprolite
fragments are judged to be strongly indicative of
highly weathered igneous and metamorphic ter-
rains. Inclusions in monocrystalline quartz are
normally vacuoles and, therefore, of limited value
in determining provenance.

Hornblende and epidote dominate the non-
opaque heavy minerals in all rivers from the Pied-
mont because of their ubiquity in rocks of this
province. Sillimanite, actinolite, garnet, zircon,
staurolite, tourmaline, rutile and kyanite comprise
the remainder of these suites. The largest quantita-
tive differences in heavy-mineral frequencies ob-
served in the province occurred between rivers.

Observation of mineral frequencies and distri-
bution on heavy minerals within the Piedmont can
be used to predict trends in abundance of heavy
minerals in the Coastal Plain. The Santee River
should deliver the greatest quantity of hornblende
and sillimanite to the Coastal Plain. Topaz,
piemontite and hypersthene may be useful in
tracing sediments to the Pee Dee and Santee
Rivers. Piedmont rivers in North Carolina and
South Carolina should deliver more stauroclite,
tourmaline, kyanite, rutile and garnet to the
Coastal Plain than Georgia Piedmont rivers.

Butler, Howard P., 1949, The Study and Beneficia-
tion of Georgia Talc: Emory University, MS
Thesis, 82 p..

Author’s Abstract

A great many impurities occur in ground talc
from Murray County, Georgia. Roofing-grade talc
from the Georgia Tale Company contains a great
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deal of these impurities, and consequently the
whiteness is very low. This investigation is con-
cerned with methods of beneficiation to remove
these undesirable impurities from roofing-grade
tale and to achieve an increase in the degree of
whiteness.

The main discoloring material was found to be a
black, flakey serpentine. Along with the serpentine
were found magnetite, chromite, pyrite, and
pyrrhotite, all of which contribute to lowering the
whiteness of the ground bulk tale.

With the use of a Wilfley table, flotation coil and
other ore processing equipment, this roofing-grade
talc was cleaned up by separating the heavy miner-
als from the lighter talc. The best results were ob-
tained from the Wilfley table, by which the bulk
material whiteness was increased 16 points.

It was also found that by crushing talc and ser-
pentine to a size less than 325 mesh, the whiteness
could be increased 6 points. Very fine talc that
floated to the top of a mixture of water and ground
talc had a whitness of 81. This foam was the best
grade talc obtained in this study, although only a
very small amount was gotten in this manner.

The best grade talc obtained in bulk was from
crayon-grade talc that was crushed and processed
in the laboratory. A bulk talc with a recoxded
whiteness of 78 was obtained in this operation.

Steel fragments, magnetite, chromite, and
pyrrhotite, amounting to one per cent of the bulk
material, were removed by a magnetic separation.

Buzarde, Laverne Ernest, 1956, A Study of Upper
Ordovician Bryozoa by Zones: Emory University,
MS Thesis, 103 p. (Arthur T. Allen)

Author’s Abstract

The Ordovician limestones of northwest Geor-
gia have been the subject of intensive stratigraphic
and paleontological research in recent years. The
strata above the “Green Chert Horizon’ have been
divided in a manuscript under preparation by
Doctors J. G. Lester and A. T. Allen into eight
zones.

This study was restricted to the Kensington
Ordovician strike belt in which Bryozoa are pre-
sent in five of the eight zones referred to above.
In occurrence they vary from occasional to pro-
fuse.

Ten genera and twenty-nine species have been
identified by the author, and it is quite possible
that as many as twice that number are present.

A possible connection between the Bryozoa of



the +6 zone and those of the Maysville group seems
within reason, although adequate proof of correla-
tion is not provided in this work.

Illustrations and detailed descriptions of the
Bryozoa are presented, and where possible, the
original descriptions are included for each of the
various species.

Callahan, James Emmett, 1956, The Structure of
Houston Valley [Georgia] : Emory University,
MS Thesis, 32 p. (Willard H. Grant)

Author’s Abstract

The structure of Houston Valley and adjacent
areas consists of three major folds. Houston Valley
is a broad, slightly assymmetrical syncline sepa-
rated from the overturned syncline forming
Cherokee Valley by an assymmetrical anticline.

Minor folds are restricted to some small incon-
gruous monoclines on the east limb of the major
anticline. Lineations consist of striae in the a
direction on bedding planes and joint faces. The
joint system consists of two sets, ac joints normal
to the fold axes, and bc joints which include the
axial planes of the folds. These sets are probably
tension joints. A doubtful third set of oblique
joints, resulting from shear, may exist.

The stratigraphy of the area includes sediments
from lower Silurian to lower Mississippian, which
are mainly clastics ranging from a conglomeratic
orthoquartzite to shales. The variations in
lithology have no visible effect on the structure.

Cappel, Howard Noble, 1957, A Study of Lower
Ordovician Bryozoa in Northwest Georgia:
Emory University, MS Thesis, 74 p. (Arthur T.
Allen) 4

Author’s Abstract

Fossil Bryozoa from portions of two, adjoining
strike belts of lower Ordovician rocks in northwest
Georgia are studied and identified. Species are
located with reference to thirteen lithologic zones.

Forms are found in twelve of the thirteen zones
where their occurrence varies from rare to profuse.
Specimens from the lowermost four zones are
found only in the Durham strike belt.

Fourteen genera and twenty-five species are
identified. This may represent little more than
half the number present. Original descriptions are
included for most of the species identified.

Preservation of fossil Bryozoa by silica replace-
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ment is found to be associated with cherty lime-
stones. Evidence points to an environment of
relatively clear water, limestone deposition as being
most favorable for the forms studied.

A similarity between the Bryozoan fauna of the
-6 Zone and that of the Pierce limestone of central
Tennessee is striking. A possible correlation of the
two rock units is suggested.

Cazeau, Charles J., 1955, An Analysis of Some
Chattahoochee River Sediments: Florida State
University, MS Thesis, 59 p. (E. H. Lund)

Compiler’s Abstract

This investigation was designed to determine the
character and distribution of the sediments carried
by the Chattahoochee River. Samples were taken
from the inside of river bends at the upper edge on
the upper section of the river. Below Columbus
samples were taken on the downstream end of
point bars developed on the river bends.

Based on data gathered, the following conclu-
sions were made:

1. The mode and median diameter of sediment
particles decreases downstream.

2. The degree of sorting increases downstream.

3. The river sands are unimodal.

4. The river is carrying a high rank metamorphic
suite of heavy minerals.

5. The quantitative amount of heavy minerals
decrease downstream.

6. Stable heavy minerals generally increase
downstream, realtive to less stable heavy minerals.

Cheetham, Alan Herbert, 1959, Late Eocene Zoo-
geography of Eastern Gulf Coast Region:
Columbia University, PhD Disseration

Author’s Abstract

Calcareous upper Eocene (Jacksonian) sediments
in southeastern Alabama, southwestern Georgia,
and Florida contrast markedly with stratigraphi-
cally equivalent terrigenous deposits from central
Alabama westward. The enclosed fossils, chiefly
marine invertebrates, permit subdivision of the
Jacksonian Stage into stratigraphic units (zones)
and geographic units (biofacies). The present
study is concerned primarily with the abundance
and distribution of invertebrate fossils, particu-
larly cheilostome bryozoans, in the four major bio-
facies of the eastern Gulf Coast Jacksonian.

Biofacies 1, containing abundant mollusks and
smaller foraminifers in a matrix of terrigenous



detritus, is characterized by bryozoans having free,
discoidal (lunulitiform) zoaria. Biofacies 2 is com-
posed almost entirely of skeletal elements of
larger foraminifers and cheilostomes exhibiting
erect, branching (eschariform), and encrusting
(membraniporiform) zoaria. Biofacies 3, including
a fauna dominated by lagenid and buliminid fora-
minifers, is devoid of bryozoans. Biofacies 4, in-
corporating abundant echinoids and foraminifers,
contains a bryozoan fauna dominated by species
having erect, jointed (cellariiform) zoaria.

The boundaries between the major biotopes in
which the biofacies accumulated were not station-
ary during the Jacksonian. In middle Jacksonian
time biofacies 1 and 2 adjoined in central Alabama,
9 and 3 in eastern panhandle Florida, and 3 and 4
in northern peninsular Florida.

Categorizing individual cheilostome faunules as
associations has made possible reconstruction of
the four major biotopes in harmony with known
ecological requirements and tolerances of living
cheilostomes. On this basis it is concluded that
biofacies 1 and 2 accumulated on the continental
shelf, biofaces 8 in a channel (Suwannee Strait),
and biofacies 4 on a submarine plateau (Ocala
Bank).

The cheilostome faunas of shelf and bank were

quite distinctive at the beginning of the J acksonian.

A native Gulf Coast fauna inhabited the shelf, and
a fauna having many elements in common with
western Europe dominated the bank. During Jack-
sonian time the faunas became increasingly similar
through extinction of endemic species and inter-
change of longer-lived species as the strait became
a less effective barrier to migration.

In seeming contradiction to the widely held
opinion that faunal migration may be geologically
instantaneous where there is no major barrier,
radial dispersal of some species within the confines
of the Ocala Bank involved at least the amount of
time necessary for the accumulation of a biostrati-
graphic zone.

The Ocala Bank was a submarine feature com-
parable to the present Great Bahama Bank and was
separated from the North American continental
shelf proper by the Suwannee Strait, the Eocene
analogue of the present Straits of Florida. During
the greater part of Jacksonian time, the water
covering the Ocala Bank was probably 50-100 feet
deeper than the water over the present Bahamian
platforms, so the Ocala fauna shows greater
similarity to that of the submarine banks of the
Gulf of Naples.

Two genera and 18 species of cheilostomes are

newly described. An additional 18 species are dis-
cussed or figured. The superfamily Microporacea
is emended, and the superfamily name
Scrupocellariacea is proposed to replace the
“division” Cellularina.

Chen, Chih Shan, 1960, The Petrology of Lower
Pennsylvanian Sewanee Sandstone, Lookout
Mountain, Alabama and Georgia: Florida State
University, MS Thesis, 101 p. (H. Grant Goodell)

1964, The Petrology of Lower Pennsylvan-
jan Sewanee Sandstone, Lookout Mountain,
Alabama and Georgia: Jour. Sed. Pet., vol. 34,
no. 1, p. 46-72.

Author’s Abstract

The Lower Pennsylvanian Sewanee sandstone is
a quartzose sandstone in the region of Lookout
Mountain of northeastern Alabama and north-
western Georgia. A petrologic study was made of
texture, including apposition fabric or preferred
sand grain orientation, and mineralogical composi-
tion in order to deduce petrogenesis. Field studies
of stratigraphic and primary structural characteris-
tics supplemented these investigations. Results
indicate that the Sewanee sandstone was formed
under tectonically rather stable conditions in
transitional depositional environments. Its sedi-
ments were mainly derived from the east in regions
of the present Piedmont by a south-south-westerly
regional sediment transport system.

A method for sampling and measuring the pre-
ferred orientation of sand grains is described. The
statistical study of the variability of the mineral
constituents of the Sewanee sandstone, both
locally and regionally, shows that the rock body
is extremely homogeneous. The mean directions
of both preferred grain orientation and cross-
bedding are, regionally, fairly consistent and coin-
cident with each other. The variations in the analy-
sis of apposition fabric, however, are rather greater
locally than regionally. This is related to the
environment of deposition.

Clarke, James Wood, 1950, The Geology of the
Thomaston Quadrangle, Georgia: Yale Univer-
sity, PhD Dissertation, 165 p. (Adolph Knopf)

1952, the Geology of the Thomaston Quad-

rangle, Georgia: Georgia Geol. Survey Bull. 59,

99 p.




Author’s Abstract

Within the Thomaston quadrangle are three belts
of rocks, each separated from the other by a thrust
fault.

Biotite gneiss underlies the area north of the
Towaliga fault.

South of the Towaliga fault and north of the
Goat Rock fault is the Wacoochee belt. The
oldest unit in this belt is the Woodland Gneiss,
which is a biotite granite gneiss. The Woodland
gneiss is overlain unconformably by the Hollis
quartzite and the Manchester formation, meta-
sedimentary formations which together compose
the Pine Mountain group.

Intrusive into the Manchester formation is a
sill-like batholith of garnetiferous biotite granite
for which the name Jeff Davis granite is proposed.
Marginal to this batholith is a broad belt of migma-
tization which is regarded as having been effected
by the batholith.

Intrusive into the Jeff Davis granite and sur-
rounding migmatite are rocks of the charnockite
series. All members of the series from hypersthene
gabbro to hypersthene granite are present. These
rocks are characterized by remarkable single and
double coronas. The coronas are unique in that
they occur not only in basic and intermediate
rocks but also in granite, an occurrence not pre-
viously reported. Also unique is the occurrence
of coronas around apatite.

South of the Goat Rock fault is a terrane made
up of biotite-oligoclase gneiss and epidote amphi-
bolite gneiss. Intrusive into these gneisses is a
hornblende-biotite granite.

Both the Towaliga fault and the Goat Rock
fault are marked by a broad zone of distributive
movement along which the rocks have been myloni-
tized and otherwise deformed. The interpretation
is suggested that the Towaliga fault and the Goat
Rock fault are parts of the same thrust fault and
that the northwest dip of the Towaliga fault is due
to subsequent folding. According to this interpre-
tation the Wacoochee belt is a window.

The topography of the Thomaston quadrangle is
well-dissected. . There are remnants of a post-mature
erosion surface younger than the sub-Cretaceous
peneplane. The Flint River probably was super-
posed into its present cross-axial position from a
sedimentary cover.

Clement, William Gilbert, 1952, Pre-Pennsylvanian
Stratigraphy of the West Half of the Durham
Quadrangle, Georgia: Emory University, MS
Thesis, 69 p. (Arthur T. Allen)
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Author’s Abstract

The area of investigation is divided into two
major parts: Johnson Crook canyon and Sitton
Culch. These canyons are re-entrants into Lookout
Mountain and the topography is a reflection of the
underlying structure. In Johnson Crook the topo-
graphy results from the remains of a plunging anti-
cline in the valley in which the upper part is con-
trolled by the rim rock of Lookout Mountain,
whereas the controlling structure in Sitton Gulch
is the west limb of the Lookout syncline.

The rocks of the area are sedimentary and range
in age from Ordovician to Mississippian in Johnson
Crook and from Silurian to Mississippian in Sitton
Gulch. The characteristics of the clastic material
found in the strata would seem to indicate that the
source of the material was to the southeast. The
structure resulted. from pressure from the same
direction. These two factors indicate that during
most of Paleozoic time a land mass was present to
the southeast which was responsible for clastic
sediments and for the pressure brought to bear
on the Appalachian Geosyncline. The folding and
faulting was confined to a relatively narrow trough,
which contained the thick sequence of Paleozoic
sediments, between the foreland and what is now
the Cumberland Plateau.

The oldest sediments make up the Ordovician
System which is represented by the Trenton forma-
tion, the Maysville formation, and the Sequatchie
formation. The Silurian System is represented by
rocks of the Red Mountain formation and the
Devonian System by the Chattanooga Shale and
the green shale upper member. The Mississippian
System is represented by the Ft. Payne formation,
the St. Louis limestone, the Ste. Genevieve lime-
stone, the Gasper limestone, and the Pennington
Shale. The Golconda formation and the Hartselle
Sandstone are not recognized in this area.

Cofer, Harland Elbert, Jr., 1948, Petrology, Petro-
graphy, Mineralogy and Structure of the Arabia
Mountain Gneiss, DeKalb County, Georgia:
Emory University, MS Thesis, 64 p. (James G.
Lester)

Compiler’s Abstract

The Arabia Mountain gneiss is part of the broad
exposure of granitic rocks in the Central Piedmont
of Georgia. Detailed mapping and petrologic
studies have led to several conclusions on the origin
of the rock.

The granitic texture is indicative of an igneous



origin. The trend of the major flow structure indi-
cates a force acting northwest-southeast; this is the
direction of force that has been related to the intru-
sion of Stone Mountain; pegmatites are genetically
related to the enclosing rocks and were formed
contemporaneously with and later than the band-
ing. These pegmatites are variously oriented and
transgress or conform to the direction of flow.

Two joint systems are present. The younger of
these is thought to be due to shearing forces
developed during the final stages of the Appala-
chian Orogeny. The older and completely sealed
system across which the flow structure is continu-
ous is thought to be an early system developed due
to tensional stresses caused by contraction of the
magma.

Cofer, Harland Elbert, Jr., 1958, Structural Rela-
tions of the Granites and the Associated Rocks
of South Fulton County, Georgia: University of
Ilinois, PhD Dissertation, 139 p. GM

Dissert. Abs., vol. 18, no. 5, p. 1768-1769, 1958.

Author’s Abstract

Small concordant pods, lenticular masses, and
crosscutting, massive granitic rocks occur in the
complexly folded metamorphic rocks south of the
Brevard Shear-zone in the southern part of Fulton
County, Georgia. Irregular shaped masses of
dioritic rocks occur and are concordant with
respect to the enclosing metamorphic rocks. The
metamorphic rocks include sillimanite-graphite-
bearing schist and intercalated plagioclase gneiss,
biotite-feldspar gneiss, feldspathic amphibolite and
diopside-epidote gneiss. The dioritic rocks form a
completely gradational series from diorite through
quartz diorite to granodiorite. The granitic rocks
are microcline-rich rocks which vary in composition
from quartz monzonite to granite. They are sepa-
rated into three types based on textural difference:
(1) The Red Oak type, fine-grained and weakly
gneissic; (2) the Boat Rock type, medium-grained;
and (3) the Ben Hill types, medium-grained, pot-
phyritic-textured.

Minor structures indicate that during regional
metamorphism the rocks were deformed to form
overturned, nearly isoclinal northeasterly trending
folds. These folds were subsequently buckled to
form cross-folds which trend approximately at
right angles to the major folds. Later movements
along the Brevard Shear-zone were accompanied
by shearing of the rocks south of the Brevard. The
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subsidiary shear-zones approximately parallel the
axes of both directions of folding.

The mineral assemblage of the rocks indicates
that the minimum grade of metamorphism reached
corresponds to the amphibolite facies, sillimanite
isograd. Recrystallization along the shear-zones
has been extensive. No appreciable lowering of
the grade of metamorphism as a result of shearing
was detected.

The dioritic and granitic rocks are post-shear and
their emplacement may be largely controlled by
northwesterly trending shear-zones. Microcline-
bearing biotite-plagioclase gneisses tend to parallel
the northeast trending shear zones. It is proposed
that the subsidiary shear-zones served as a localiz-
ing feature for potash metasomatism. Potash for
microcline formation is probably derived from the
destruction of biotite in the metasomatic rocks
themselves and from the adjacent schists and
gneisses. The occurrence of the more massive
granitic and dioritic rocks along the northwest
trending shear-zones is thought to be the result of
more complete granulation of the host rock and
greater degree of “‘openess of the structure”.

Connell, James Frederick Louis, 1955, Stratigraphy
and Paleontology of the Jackson Group [Eocene]
of Georgia: University of Oklahoma, PhD
Dissertation, 348 p. (Carl C. Branson)

1958, Stratigraphy and Paleontology of the
Jackson Group of Georgia: Southwestern
Louisiana Jour., vol. 2, p. 321-348.

Author’s Abstract

The Ocala limestone crops out from the south-
western-most counties in Georgia northeastward
to northern Dooly County, and its lower portion,
the Tivola member, continues northeastward as a
tongue or wedge into the lower part of the Barn-
well formation. The Barnwell formation crops out
from central Sumter County northeastward to the
Savannah River.

The Ocala limestone of Georgia, which is the
upper part of the formation known in Florida as
the Ocala “‘restricted” or Crystal River formation,
outcrops between the Flint and Chattahoochee
Rivers. The rocks consist of white to cream-
colored to pink, soft to hard, in places silicified,
fossiliferous limestone, containing a prolific
fauna of Upper Jackson age.

The Tivola Member consists of soft, fossili-
ferous, white to cream-colored, limestone, with



sand in its lower portion. The Tivola member
underlies the Twiggs clay member of the Barn-
well formation from northern Dooly County,
northeastward to south of Cordele.

The Twiggs clay member consists of fuller’s
earth type clay, cropping out from Sumter County
to the Savannah River. In east-central Georgia,
the Twiggs clay member is overlain by the red to
white sands of the Irwinton sand member, which
is thickest in east-central Georgia. At a few
localities the Irwinton sand member is overlain
by coarse, red sand and beach pebbles, referred to
as the Upper Sand member. In Washington County,
a localized unit, known as the Sandersville lime-
stone member, lies at or near the upper part of
the Irwinton sand member, and contains the
faunules characterisite of the Tivola member to
the south. Stratigraphically younger Barnwell
strata above the Upper Sand and Irwinton sand
members occurs in northeasternmost [ Coastal
Plain] Georgia.

The Ocala and Barnwell formations are con-
temporaneous deposits of Upper Jackson age. The
Ocala represents a shallow water marine, offshore
environment, and the Barnwell represents a littoral
facies of coarser material, deposited near the Upper
Jackson strand line. The Tivola member represents
a short-lived advance of the Ocala sea northward
into the present area of outcrop of the Barnwell
formation.

The majority of the fossils in strata of the Jack-
son stage are described from the Ocala limestone.
The Barnwell formation is practically barren of
fossil remains except for the foraminifera described
from the Twiggs clay. The Twiggs clay yields a
large molluscan fauna at only two localities.

The Sandersville limestone member contains
echinoids, pelecypods, and gastropods, along with
a few bryozoans with Tivola-Ocala affinities.

Fossils described from the Jackson beds of
Georgia contain 66 species of pelecypods, two of
which are new, 21 species of gastropods, 20
bryozoans, 14 echinoids, 10 shark teeth, one crab,
one coral, one orbitoid foraminifer, and two worm-
like structures. There remains are illustrated, and
included in the Faunal Distribution Chart.

Cook, Robert Bigham, 1967, Geology of a Part of
West Central Wilkes County, Georgia: University
of Georgia, MS Thesis, 53 p. (Vernon J. Hurst)

Author’s Abstract

The thesis area includes approximately 32 square

18

miles of west-central Wilkes County, Georgia. The
area is underlain by metasedimentary and meta-
volcanic rocks of the Little River series, metaquartz
latite and metarhyolite, all of which have been
metamorphosed to the amphibolite facies. These
rocks have been intruded by both felsic and mafic
dikes. The age of the major rock units is probably
early Paleozoic.

The dominant rock types in the Little River
series are hornblende gneiss, sericite-quartz schist
and light colored quartz-feldspar-mica metasedi-

- mentary rocks. A large body of metaquartz latite

is to the south and east of the Little River series
rocks. A recent plug of metarhyolite has intruded
this unit near the center of the area. Several
diabase, aplite and rhyolite dikes are in the area.

Rocks of the Little River series exhibit an east-
or northeast-trending foliation, which is best
developed in sericite-quartz schists.

Gold was mined in the area as recently as 1965.
Other possible economic deposits are copper, zinc,
and crushed or dimension stone.

Cook, Robert Bigham, 1970, The Geologic History
of the Massive Sulfide Bodies of West-Central
Georgia: University of Georgia, PhD Dissertation,
163 p. (Vernon J. Hurst)

(Abs): Dissert. Abs., Vol. 32, no. 7-B, p. 4008

Author’s Abstract

The Little Bob, Swift and Villa Rica deposits
occur within interbedded sequences of meta-
volcanics and metasediments which partially con-
stitute the limbs of a major northeast striking and
plunging syncline. The dominant rock types are
amygdular metabasalt, undifferentiated horn-
blende gneiss, metatuff, quartzite, metatonalite,
kyanite-biotite gneiss and pegmatites. The
Tallapoosa deposit is within a northeast-striking
sequence of interbedded actinolite-quartz-chlorite
schists and quartzites of sedimentary origin. The
effects of at least one period of regional meta-
morphism are indicated mineralogically and
texturally.

The effects of wall rock alteration include a
major redistribution of elements originally com-
prising zones of ore emplacement and alteration,
and the introduction of H, O, CO,, Fe, Zn, Cu,
and S into these sites. Propylitic alteration,
characterized by the mineral assemblage albite-
biotite-chlorite, is evident in the wall rocks of the
Little Bob and Swift deposits. Epidotization,
sericitization and silicification are locally impor-



tant beyond the zone of propylitization. A
narrow zone of intense alteration, characterized by
the assemblage staurolite-gedrite-biotite-chlorite,
borders the Villa Rica deposit. Propylitic altera-
tion, identical to that of the Little Bob and Swift
deposits, is present beyond this zone. Pegmatiza-
tion is locally important near the mineralized
zone. The Tallapoosa deposit is bounded by a
wide zone of relatively mild wall rock alteration.
Alteration effects consist mainly of the chloritiza-
tion of amphiboles, minor desilicification, and the
introduction of medium-grained dolomite.

The ore zones of the deposits consist of lenses
of both massive and disseminated sulfides which
are situated within shear zones conformable with
the country rocks. Mineralogically, the ores of the
Little Bob, Swift and Villa Rica deposits are of the
Ducktown type, consisting of pyrite and pyrrhotite
with varying amounts of chalcopyrite, sphalerite
and galena. Ores of the Tallapoosa deposit are
characterized by the absence of pyrrhotite.

Little Bob, Swift and Villa Rica ores have under-
gone a complex post-depositional history. Pyrrho-
tite and sphalerite show the effects of at least
partial annealing recrystallization. Post-ore defor-
mation has probably resulted in the minor
recrystallization of sphalerite and pyrrhotite by
sub-grain formation.

Sulfur isotope analyses show sulfides to be en-
riched in S** with anomalous concentrations of
S%% in pyrrhotite. Isotopic fractionation may be
the result of slight losses of the more active $*?
isotope during annealing recrystallization.

The pyrrhotite geothermometer indicates a
minimum equilibration temperature of 315°C for
Little Bob, Swift and Villa Rica ores. The
sphalerite geothermometer places the minimum
equilibration temperature at 535° C for these
ores.

The deposits are genetically similar to other
massive sulfide deposits of the southern Appala-
chians as described by Ross (1935) and originated
by hydrothermal replacement along zones of
shearing, subsequent to an initial period of
regional metamorphism.

Crawford, Thomas Jones, 1957, The Géology of
the Indian Mountain Area, Polk Co., Georgia:
Emory University, MS Thesis, 57 p. (Willard
H. Grant)

1957, Geology of Parts of Indian Mountain,
Polk Co., Georgia and Cherokee Co., Ala.:
Georgia Mineral Newsletter, vol. 10, p. 39-51.
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Author’s Abstract

Due primarily to the large amount of brown iron
ore in this district, the Indian Mountain area has
long been of interest to geologists. The area was
mapped by Hayes in 1902. Since that time little
attention has been given to the age, lithology, or
structure of the rocks.

The Knox formation, Newala limestone, and
Floyd shale were identified by fossils. That por-
tion previously mapped as Weisner, reportedly
unfossiliferous, was found to contain fossils.
Those have been tentatively identified as Soolithus
linearis, which, in themselves, are not sufficient
for dating the formation.

Detailed lithologic description indicates that
the Weisner formation is composed of fine- to
coarse-grained quartzite interbedded with shale
and slate. A large lens of conglomerate, which
grades laterally into quartzite, was mapped near
the top of the exposed section.

The strata have been closely folded and are
intersected by numerous faults. Fault zones are
indicated by brecciation, iron deposits, quartz-
filled fractures, and omission of strata.

The area contains a large number of iron
deposits, from which brown ore is currently
being mined.

Cribb, Robert Eugene, 1953, Areal Geology of the
Northern Half of Calhoun Quadrangle, Georgia:
Emory University, MS Thesis, 47 p. (Arthur T.
Allen)

Author’s Abstract

The area of investigation is the northern half of
the Calhoun (15 minute) quadrangle and is located
in the Paleozoic area of northwest Georgia.

The Cambrian, Cambro-Ordovician systems and
possibly the Tertiary, have been recognized in the
area. The Cambrian system is represented by the
Rome and the Conasauga formations while the
Cambro-Ordovician is represented by the Knox
formation of which only the Copper Ridge mem-
ber was identified. The Tertiary (?) system is re-
presented by an alluvium composed of rocks
ranging from boulder to sand size which is
believed to represent an old surface of peneplana-
tion and came from a source in the Cohutta
mountains to the east.

Tests were conducted on the shales and argilla-
ceous limestones of the Conasauga formation re-
vealing the shales to have been leached of their
carbonate content. The clay in these shales is



illite and increases in percentage from the depths
to the surface.

Structurally the area is largely isoclinal folds
and small synclines with the crests eroded away
and one major thrust fault that moves the Cona-
sauga up on the Knox.

Darby, David Grant, 1964, Ecology and Taxonomy
of Ostracoda in the Vicinity of Sapelo Island,
Georgia: University of Michigan, PhD Disserta-
tion, 202 p.

(Abs): Dissert. Abs., vol. 25, no. 12, p. 7202.

Author’s Abstract

The purpose of this study is to describe the
podocopid ostracod fauna and its environmental
relationships in a complex estuarine-lagoonal area
between the mainland and Sapelo Island, Georgia,
and the benthic and planktonic myodocopid
ostracods offshore from the island.

New techniques for dissecting, staining, and
mounting the appendages permit detailed de-
scriptions of internal morphology and carapaces.
Internal anatomy and tests, including hingement
and pore canals, are shown in photo-micrographs.

One extremely euryhaline species, Cytheromorpha
curta, completely dominates the estuarine-lagoonal
facies. Substrate relationships appear subsidiary to
those of hydrography. Salinity is the principal
limiting factor governing the relatively distinct
demarkation lines between populations.

Data on hydrography, sedimentation, breeding
habits and food of certain species, etc. are in-
cluded.

Twenty-four species belonging to thirteen genera
were found, of which thirteen species are new:
Macrocypris Sapeloensis, Rutiderma mollita,
Asteropteron oculitristis, Cylindroleberis psitticina,
Sarsiella nodimarginis, S. pilipollicis, S. radiicosta,
S. georgiana, S. rousei, S. angusta, S. greyi, S.
tubipora, and S. disparalis. All described species
were placed in the University of Michigan Museum
of Paleontology.

Darling, Robert William, 1952, Geology of the
Eastern Half of the Durham Quadrangle,
Northwest Georgia: Emory University, MS
Thesis, 107 p. (Arthur T. Allen)

Author’s Abstract

The results of this investigation are threefold:
the areal geology is described and mapped, struc-
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ture is interpreted, and the economic aspects of’
the geology of the area are evaluated with particu-
lar emphasis upon deposits of shale and clay.

The area is completely underlain by Paleozoic
sedimentary rocks ranging in age from Cambrian
to Pennsylvanian, and with an aggregate thickness
of approximately 4,000 feet. Individual formations
are separated and plotted upon a base map. De-
scriptions are presented with emphasis upon dis-
tinguishing characteristics evident in the field.

Major structures present include the Lookout
Mountain syncline and the adjacent Chattanooga
Creek anticline. Minor structures associated with
the major structures are described and interpreted
in relation to the original compressional forces
causing Appalachian warping and in relation to
subsequent forces.

Clay and shale deposits are considered with a
view toward commercial exploitation. Differential
thermal analysis curves of shale and clay samples
are presented along with standard comparison
curves.

Darrell, James H., Jr., 1966, The Palynology of
Lignite in Northwest Georgia: University of
Tennessee, MS Thesis, 83 p. (Robert E.
McLaughlin)

Compiler’s Abstract

Lignitic clay is associated with bauxite near
Hermitage, Floyd County, Georgia. The lignite is
found in a pocket-like deposit in the bauxite pit;
the blocky, fibrous lignite and the surrounding
regolith appear to be a slump structure.

Approximately 95% of the forms present are
sporomorphs representing pollen from dicotyledon-
ous angiosperms. On the basis of morphological
similarities, almost 50% of the pollen was produced
by plants which may be related to genera which
today are in the order Amentiferae.

There are two environmental elements indicated
by the plant microfossils. An authochthonous ele-
ment which grew within the deposition basin during
the sedimentary period is represented by the lignite
sample. These include non-aboreal groups such as
thallophytes, pteridophytes, small herbaceous
plants and shrubs. An allochthonous element grew
some distance from the margin and probably was
composed of aboreal types such as Juglandaceae
and Bethalaceae.

The most abundant sporomorph is of the genus
Extratriporopollenites. This form is the stratigraphic
index to the Paleocene of Europe, which indicates
the Hermitage lignite is of the same age.



David, Louis Lloyd, 1974, Petrology of the Clai-
borne Group [Eocene] and Part of the Wilcox
Group [Paleocene], Southwest Georgia and
Southeast Alabama: University of Texas, MS
Thesis, 215 p. (Robert Folk)

Author’s Abstract

Sediments of the Claiborne Group cropping out
in southwest Georgia and southeast Alabama were
probably deposited in a complex of fluvial and
marine environments. The sediments of the upper
part of the Tuscahoma Formation and the Hatche-
tigbee Formation, both of the Wilcox Group, are
probably marine to marginal marine (tidal flat)
deposits.

The boundary between the Wilcox and Clai-
borne Groups in this area is difficult to define, for
there is locally a layer of sediment with intermedi-
ate characteristics. Attempts to subdivide the
weathered, up-dip deposits of the Claiborne Group
in Georgia into Formations equivalent to the Lis-
bon and Tallahatta Formations of Alabama proved
futile. Probably a completely different nomencla-
ture should be used in Georgia.

Sands of the Tuscahoma Formation are
litharenites, with some phyllarenites. The sands of
the Hatchetigbee Formation and also of the Clai-
borne Group are predominately quartz-arenites,
with slight feldspar content. One sample of the
Hatchetigbee (?) is a borderline subarkose.

Polycrystalline quartz grains in the Claiborne
Group show evidence of disaggregation to single
grains of common quartz, probably mainly through
solution, but apparently aided by formation of
cutanic matrix in soil zones. That cutanic matrix
tends to form spherical shells, thereby coating
sharp and protruding corners less thickly than
other parts of the nucleus, is submitted as an
icarian alternative to Crook’s (1968) physio-
chemical explanation of his obervation that quartz
becomes round in soil zones.

Heavy minerals in these sediments are domi-
nantly stable forms, such as zircon, tourmaline,
rutile, staurolite, kyanite, and sillimanite. This
suite is similar to others found in the southeast,
and also to that found in the Middle Eocene sedi-
ments of the Texas Coastal Plain. The lack of gar-
net in my suite may be a result of outcrop
weathering.

A thick trend of Claiborne Group clastic sedi-
ments extends from southwest Georgia into pan-
handle Florida, parallel to and approximately coin-
cident with the northwest border of the South
Georgia Graben of Tanner (1966). This is inter-
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preted as evidence that the graben was active
during the Middle Eocene, as Tanner suspected.

Denman, Harry Edward, Jr., 1974, Implications of
Seismic Activity at the Clark Hill Reservoir:
Georgia Institute of Technology, MS Thesis,
103 p. (Leland Timothy Long)

Author’s Abstract

On November 1, 1875 at 21:55 GMT east-central
Georgia experienced an earthquake which pro-
duced a maximum Modified Mercalli Intensity of
VI in the Washington-Lincolnton, Georgia area.
This shock was felt over an area of 25,000 square
miles and is reported to have lasted approximately
thirty seconds in the epicentral area. The earth-
quake was felt from Atlanta, Georgia to Columbia,
South Carolina and from Gainesville to Savannah,
Georgia. This event ranks as one of the four
significant earthquakes which have occurred within
the state.

Examination of seismograph records from the
ATL WWSS station revealed thirteen seismic events
of local magnitude (ML) between 2.5 and 3.6
which have occurred in the Clark Hill area over
the past ten years. Relocation of these epicenters
places the earthquakes in central and southern
Lincoln County between the Savannah River and
the Littie River in Georgia. These locations indi-
cate a localized zone of low level seismic activity
at Clark Hill. The most recent event associated
with this zone occurred on February 13, 1974
with local magnitude of 2.7 and epicenter located
at 33.62°N, 82.48°W.

Local microearthquake surveys conducted
between September 1973, and April 1974, re-
corded nine seismic events which could not be
ascribed to local quarry activity and must there-
fore be considered as microearthquakes. Recoxd-
ing of a microearthquake on January 4, 1974, at
18:30 GMT with an epicenter at 33°39.63,
82°24.12’ represents the first well located micro-
earthquake detected in Georgia.

Bouguer anomalies computed from 311 gravity
measurements reveal a breached, linear NE-SW
trending ridge of anomalies in southern Lincoln
County near Amity, Georgia which corresponds
to the area of microearthquake locations. A right
lateral strike slip displacement of approximately
2000 feet (0.6 km) is indicated by offset of these
anomalies along a possible NW-SE striking fault.
Velocity data from local quarry blasts indicate an
average compressional wave velocity of 5.8 £ 0.5



km/sec for the Clark Hill area and a shear wave
velocity of 3.4 £ 0.5 km/sec to a distance of 40 km.

Dicus, Joseph Martin, 1952, The Geology and
Stratigraphy of the Cedar Grove Quadrangle
of Northwest Georgia: Emory University, MS
Thesis, 55 p.

Author’s Abstract

The area of investigation is located in the heart
of the Paleozoic region of northwest Georgia. The
rocks are sedimentary and range from the Knox
dolomite, Cambrian in age, up to and including the
Bonair sandstone, Pennsylvanian in age.

The three outstanding structural features in the
Cedar Grove quadrangle are the Pigeon Mountain
syncline, which is a spur of Lookout Mountain, the
Chattanooga Valley anticline which separates
Lookout and Pigeon Mountains, and the Lookout
Mountain syncline.

Formations were located, plotted on a map, and
described as to lithology, texture and paleontology.
Formations were measured and the relation to the
underlying and overlying beds described.

Stratigraphic columns of the various geologic
systems present in the Cedar Grove quadrangle
were made, the rocks of Pigeon Mountain were
correlated with those of Lookout Mountain.

Drennen, Charles William, 1950, Geology of the
Piedmont-Coastal Plain Contact in Eastern Ala-
bama and Western Georgia: University of Ala-
bama, MS Thesis, 42 p. .

Author’s Conclusions

The purpose of this work was to map the con-
tact of the Piedmont and Coastal Plain rocks in
east Alabama and west Georgia, a contact difficult
to identify at some places because the rocks have
been intensely weathered. ILocal faulting has
involved both the Piedmont and Coastal Plain
rocks, and at places the Coastal Plain strata have
been disturbed by slumping and soil creep.
Faulting was observed in a structurally disturbed
area south of Wetumpka, and in areas of subsi-
dence underlain by Chewacla Marble. Since the
Coastal Plain rocks are not of simple homoclinal
structure at all places, the structure of the con-
tact was mapped in order to determine local
strike and dip and to facilitate the stratigraphic
mapping. At the outcrop, structural control was
obtained by determining the elevations of
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numerous points on the contact; in the subsurface,
dips on the contact were determined by means of
well information. At the surface in Alabama the
contact strikes slightly south of east, and in
Georgia slightly north of east. On the outcrop, dip
ranges from 45 to 100 feet per mile, and appears
to be greater in the subsurface than on the outcrop.
The basal Coastal Plain beds are generally of
Tuscaloosa age; however, outcrops of Coastal
Plain material, possibly pre-Tuscaloosa in age, were
found beneath typical Tuscaloosa strata. In the
past terrace deposits have often been confused
with Tuscaloosa strata, but in this work certain
distinguishing characteristics of each were found,
and most of the terrace deposits were delimited.

Drummond, Kenneth McCoy, 1962, Zircon Studies
in the Southeastern Piedmont: University of
South Carolina, MS Thesis, 27 p. (J.F. McCauley)

Author’s Abstract

The morphological characteristics of eight zircon
concentrates have been studied by measuring the
length and breadth of two hundred doubly termin-
ated zircons for each sample. Measurements thus
tabulated were analyzed by the reduced major axis
method by which each sample may be statistically
described and compared.

Granites intrusive into both the Carolina Slate
and Charlotte Belts were chosen for sampling.
Zircons were separated from granitic saprolite,
eliminating the necessity of preliminary crushing,
by heavy liquid and acid digestion techniques.

The results of statistical comparison indicate
that each phase or intrusive pluton here studied
originated from a separate and distinct magma.
This indicates that the plutons of the Carolina
Slate Belt are not the exposed roofs of the same
magma chambers which are now seen in the
mesozonal plutons of the Charlotte Belt, in spite
of their textural and mineralogical similarity. It
is probable that each of the sampled bodies
originated from a different chamber either con-
temporaneously or more probably over a consider-
able span of time.

Edwards, James Michael, 1973, Sedimentological
and Environmental Analysis of a Holocene Salt
Marsh, Sapelo Island, Georgia: University of
Georgia, MS Thesis, 79 p. (Robert Carver)

Author’s Abstract
Eight subenvironments of a coastal Georgia Holo-



cene salt marsh vary conspicuously in grass types

present and elevation with respect to mean sea level.

However, sedimentological parameters in general
do not show such conspicuous variations between
habitats. The vast majority of the marsh, the nor-
mal or low marsh, reflects uniformity in grain-size
distribution, organic content, and physical and bio-
genic sedimentary structures. Samples from this
habitat are silty clays or clayey silts, have an or-
ganic content averaging 3.4% that decreases with
increasing depth, and have a substrate biogenically
reworked by burrowing organisms and (or) dis-
turbed by plant activity. This habitat shows an
intergradational relationship with the natural levee
and high marsh subenvironments which adjoin it.

Noticeable variations do occur in subenviron-
ments where silt and sand predominate over clay-
sized materials and where tide and current fluctua-
tions are dominant. Tidal creek banks and point
bars show laminations, discontinuous to contorted
bedding, shell remains, and bioturbation to be pre-
sent in the subsurface. Where terrestrial influence
is strong, there is a notable increase in the sand con-
tent as reflected in parts of the high marsh and
some of the barren habitats, and in the Salicornia-
Distichlis and Juncus subenvironments.

Comparison of x-ray radiographs depicting sub-
surface habitat characteristics of the study area
with radiographs of a presently exposed ancient
marsh environment on Cabretta Island suggests
that it may not be possible to clearly distinguish
habitats similar to those found in the Holocene
salt marsh environment. Rather, those features
depicted in the Cabretta Island radiographs sug-
gest that broad subzones of the marsh are more
likely to be potentially recognizable in the ancient
environment: The creek subzone, consisting of
tidal point bars, creek banks, and natural levees;
the central core marsh subzone, consisting of low
marsh and tall Spartina high marsh; and the high
marsh subzone, consisting of dwarf Spartina high
marsh, Salicornia-Distichlis marsh, barrens, and
Juncus marsh.

Erwin, James Walter, 1956, Contributions to the
Paleontology of the Northern Part of Randolph
County, Georgia: Emory University, MS Thesis,
34 p. (Arthur T. Allen)

Compiler’s Abstract

Mapping in Randolph County was undertaken to
divide and define the three formations exposed in
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the area, the Paleocene Clayton, the Eocene Wilcox
and the Oligocene Flint River.

The Clayton is divided into three zones based on
lithology. The lower 12 feet consists of yellow
sand and silt overlain by six feet of carbonaceous
micaceous shale; the uppermost zone consists of
112 feet of hard, sandy, fossiliferous limestone.

The Wilcox of lower Eocene age is divided into
seven distinct zones. The Wilcox is generally com-
posed of sand, some of which is glauconitic and
some of which is lignitic. The thickness is esti-
mated to be 150-200 feet.

The Oligocene Flint River Formation is distin-
guished in this area by chert residuum. Originally
it was composed of limestone, but has since been
replaced by silica.

This area in Randolph County is composed of
semiconsolidated sand, shale and limestone with
numerous facies changes across the area.

Evenden, Leonard Jesse, 1962, Quantitative Char-
acteristics of Drainage Basins in the Delimitation
of Geomorphic Regions: University of Georgia,
MA Thesis, 111 p. (James F. Woodruff)

Compiler’s Abstract

The Piedmont is usually considered a uniform
physiographic area because of apparent similarities
in rock type and topography. The quantitative
study of drainage basins is used to develop criteria
to delineate geomorphic regions. These studies
take several approaches.

The most promising approach is the analysis of
stream lengths. The classification of stream types
according to deviation from the mean channel
lengths within each subdivision would provide the
basis for grouping drainage basins and noting the
areal associations involved.

Another approach is to divide the major physio-
graphic divisions according to differences in areas
of drainage basins. It has been established that the
mean areas of sample basins within each of the
main divisions are of such a magnitude that they
are related exponentially.

Results show that there is a marked relationship
between area and stage of development of Pied-
mont drainage basins. These relationships are
direct, such that with increasing maturity, total
length of channels increases

The parameters used are valuable due to sim-
plicity of measurement and analysis and their
potential in contributing to comparison of terrain
features among various areas.



Fairley, William Merle, 1962, Murphy Syncline in
the Tate Quadrangle [Pickens and Cherokee
Counties], Georgia: Johns Hopkins University,
PhD Dissertation.

1965, The Murphy Syncline in the Tate
Quadrangle, Georgia: Georgia Geol. Surv. Bull.
75,71 p.

Author’s Abstract

The Murphy Syncline in the Tate quadrangle of
the Georgia Piedmont exposes 10,000 feet of meta-
sediments. The Great Smoky, Nantahala, Brass-
town, Murphy, Marble Hill and Andrews Forma-
tions were mapped in this structure. Facies
changes from schist to marble and from graphitic
to non-graphitic schist complicate the stratigraphy.
Pegmatites and uralitized gabbro cut the meta-
sedimentary rocks of the syncline.

The syncline is folded, overturned to the west,
and shows an arcuate trend across the quadrangle.
Oblique to the syncline are cross-folds with axes
that plunge to the southeast. The largest cross-
fold forms the east-west belt of marble between
Tate and Marble Hill. Lineations of several kinds
parallel the axes of the cross-folds. Joints lie in
the ac plane of both the major fold and the largest
of the cross-folds.

Most of the rocks of the Murphy Syncline within
the quadrangle belong to the almandine amphibo-
lite facies. Reconnaissance showed that the green-
schist facies is developed to the west.

West of the Murphy Syncline is the Salem
Church Anticline. The west limb of this anticline
is the east limb of a large syncline mapped by
Smith in the Waleska quadrangle.

Flock, William Merle, 1966, Mineralogy and
Petrology of the Andersonville, Georgia, Bauxite
District: The Pennsylvania State University, PhD
Dissertation, 228 p.

(Abs): Dissert. Abs., vol. 27, no. 9B, p. 3205.

Author’s Abstract

The chemical, mineralogical, and textural vari-
ability of three kaolin-bauxite deposits in the
Andersonville, Georgia bauxite district was studied.
The objectives were to determine the variability of
each deposit, the spatial distribution of ten selected
variables within the deposits, and to relate this in-
formation to possible modes of bauxite origin. To
fulfill these objectives a mineralogical model was
formulated and an experimental design capable of
testing the model constructed.
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The investigation entailed the study of 230 kao-
lin and bauxite samples obtained on a predeter-
mined sampling plan from 16 cores in three depos-
its. Ten variables, which best fulfilled the require-
ments of the proposed model, were selected and
were measured quantitatively by x-ray fluores-
cence, x-ray diffraction and thermogravimetric
techniques. Optical and electron microscopy as
well as electron microprobe x-ray analysis were
performed on a few specially selected samples.

The experimental design employed was a two-
way classification with replications. Physically
this corresponds to a vertical grid in which the
columns are drill cores, the rows are elevation
planes, and replicates are subsamples taken two
each at each row by column intersection. The data
were evaluated by analysis of variance and com-
ponent analysis. L ~ .

All variables tested with respect to the two-way
classification are randomly distributed. D iffer-
ences between the means of variables in the upper
and lower kaolins of the same deposit were evalu-
ated by a single classification—analysis of variance
model and shown to be significant. With the aid
of graphical analysis, these differences were inter-
preted as indicating an altered kaolin surrounding
the bauxite. The variations between deposits were
studied and were found to be significant for all
variables which estimate detrital processes (TiO,,
Zx0,, K, 0, Fe, 03, and montmorillonite). The
results appear to fit a general trend in which vari-
ables estimating coarser detritus (TiO, and ZrO,)
are more abundant in the deposit furthest up dip
ie., towards the source material while variables re-
flecting the finer detritus (montmorillonite) and
reducing conditions (ferrous iron) are more
abundant in the seaward deposits.

Component analysis employing the R technique
was used to estimate the importance of the various
geological processes on the history of the deposits
and to evaluate the behavior of the major chemical
constituents during bauxitization. The expected
mobilities of the major chemical constituents were
considered in light of a chemical model constructed
from theoretical data and based on the assumption
that aluminum was not removed from the system.
On the basis of this model the suggested pH limits
of the system during bauxitization are 4.5 to 7.0.
Within these limits ferric iron, aluminum, titanium,
and zirconium are expected to be concentrated and
sitica, which has a solubility independent of pH,
leached. This theoretical model was compared
with the empirical data obtained and the differ-
ences are discussed.



Titanium is shown to have been mobilized dur-
ing bauxitization and concentrated in soft, brown,
concretionary structures which have properties
commonly attributed to leucoxene (opaque and
yellow-white in reflected light). On the basis of
electron microprobe analysis and electron and x-
ray diffraction analyses, the concretions are shown
to contain titanium in the form of minute anatase
crystals (0.1 to 1.0). A mechanism for the forma-
tion of these concretions and the pisolites in the
bauxite is given.

On the basis of the statistical results the hypo-
thesis that bauxitization was due to internal varia-
tions in mineralogy or texture of the original kaolin
was rejected. A theory is proposed for the bauxite
origin which is in accord with the known geological
data and the chemical and mineralogical results ob-
tained during this investigation. The hypothesis is
that bauxitization occurred in the larger kaolin
lenses which formed topographical highs due to
their non-compactibility and greater resistance to
erosion than the surrounding unconsolidated sands.
Hence these lenses were the sites of maximum
leaching. It is proposed that bauxitization occurred
just above the water table and that fluctuations in
the water-table level, coupled with leaching, pro-
duced the features observed in the present bauxite-
kaolin lenses.

Fountain, Richard Calhoun, 1961, The Geology of
the Northwestern Portion of Jasper County, Ga.:
Emory University, MS Thesis, 65 p.

1961, The Geology of the Northwest Por-
tion of Jasper County, Ga.: Georgia Minerals
Newsletter, vol. 14, no. 4, p. 119.

Author’s Abstract

Northwestern Jasper County, topographically
youthful to early mature, is underlain by metamor-
phic rocks which were raised by regional metamor-
phism to the sillimanite-almandine subfacies of the
almandine amphibolite facies as defined by Fyfe,
Turner and Verhoogen (1958). Presence of relic
cross-bedding, mineralogical composition and foli-
ation which parallels the compositional banding
throughout the metamorphic sequence indicates
the sedimentary classification of these rocks.

The predominant rock type is biotite-plagioclase
gneiss, garnet-biotite-plagioclase gneiss and
sillimanite-mica schist. Also present are biotite
granite gneiss, sillimanite-feldspar schist, muscovite-
feldspar schist, biotite granite, minor pegmatite and
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diabase. The three latter rock types are of igneous
origin and have been injected into the metamorphic
sequence,

There has been two definite periods of deforma-
tion. The latest one formed the major fault which
trends N 85°E. Pods of flinty crush rock, which
are resistant to weathering and form small monad-
nocks on the present day erosion surface, char-
acterize this fault trace.

Fouts, James A., 1966, The Geology of the Metas-
ville Area, Wilkes and Lincoln Counties, Georgia:
University of Georgia, MS Thesis, 61 p. (Charles
O. Salotti)

Author’s Abstract

The Metasville area includes approximately 27
square miles in eastern Wilkes and western Lincoln
Counties, Georgia. The rocks in the area include
metasedimentary and metavolcanic rocks of the
Little River Series, biotite gneiss and metadacite,
all of which have been metamorphosed to the
almandine-amphibolite facies. These rocks have
been intruded by both felsic and mafic dikes and
one small adamellite body. The age of the rocks
is probably late Precambrian or early Paleozoic.

The dominant rock types in the Little River
Series are hornblende gneiss, sericite-quartz schist,
light colored quartz-feldspar-mica rocks, which re-
present metamorphosed sedimentary rocks, and
light colored meta-igneous rocks. A large body of
metadacite is near the center of the area and a
small adamellite body has intruded hornblende
gneiss near the northwestern boundary of the area.
Numerous mafic dikes and a few aplite dikes cut
these units. One small lamprophyre dike cuts the
metadacite and shows no evidence of metamor-
phism.

Most of the rocks exhibit a northeast-trending
foliation, which is best developed in the schists.

Possible economic deposits are gold, copper
and stone for crushed aggregate.

Gardner, Charles Harwood, 1961, The Geology of
Central Newton County, Georgia: Emory Univer-
sity, MS Thesis, 53 p. (Willard H. Grant)

1961, The Geology of Central Newton
County, Georgia: Georgia Mineral Newsletter,
vol. 14, nos. 2-3, p. 73.

Author’s Abstract

Most of the rocks of central Newton County
were originally sedimentary and were regionally



metamorphosed to the sillimanite-almandine sub-
facies of the almandine-amphibolite facies. The
major rock types are biotite-plagioclase gneiss and
sillimanite-mica schists with minor mica schists and

amphibolites, and biotite-granite gneiss (migmatite).

Igneous rocks are represented by pegmatites, a
small granite body, and two diabase dikes.

Two major deformational periods are well de-
fined, each period having several recognizable
phases. During the first period, which accompanied
metamorphism, north trending, south plunging,
asymetrical folds usually overturned to the west
were developed. The second major period caused
wrench faulting and shearing, producing mylonites,
cataclasites, and rotation of previous rocks and
structures.

The only post-faulting rocks present are diabase
dikes.

Gergel, Thomas Joseph, 1964, Morphometric Anal-
ysis of Drainage Basin Characteristics on the
Georgia Piedmont: University of Georgia, MA
Thesis, 178 p. (James F. Woodruff)

Compiler’s Abstract

This work is a correlative investigation into basin
morphology based on the detailed examination of
fifth-order basins considered representative of three
physiographic subdivisions of the Georgia Pied-
mont. Of primary concern is the study of the
regional geomorphology of an area which has
homogeneity of rock structure, geomorphic fea-
tures and history.

Fifth-order basins are characterized by a
striking amount of similarity. Third-order basins,
however, when measured and indices analyzed,
show an easily discernible trend.

Comparison of third- and fifth-order basins of
chosen drainage systems comprises the main body
of the text. Two types of measurements were
used: 1) dimensional land form properties (those
having length or length products); and, 2) measure-
ments of dimensionless properties of land (those
in which units of measure negate each other and
leave only an index number). The various com-
ponents were systematized and the relationships
used to compare history, and developmental stages
of drainage basins.

Giles, Robert Talmadge, 1966, Petrography and
Petrology of the Rabun Bald Area, Georgia -
North Carolina: University of Georgia MS Thesis,
71 p. (Charles O. Salotti)
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Author’s Abstract

The Rabun Bald area lies in the north-central
part of Rabun County, Georgia and extends for
about one-third mile into Macon County, North
Carolina.

Biotite gneiss with varying size lenses of horn-
blende gneiss, quartzite, feldspathic quartzite, and
muscovite-biotite schist, underlies most of the area.
A locally porphyroblastic quartzose paragneiss,
strongly foliated in places, underlies the northwest
part of the area and a medium-grained slightly
foliated quartzose paragneiss underlies the area to
the southeast. Both the biotite gneiss and the
quartzose paragneiss are crosscut by a hornblende
gneiss dike, which is probably a metamorphosed
andesite.

Small pegmatites of simple mineralogy, usually
containing only biotite, muscovite, garnet, quartz,
and feldspar, occur throughout the area.

Jointing is not well developed in any locality.
Exfoliation joints parallel to the foliation of the
gneiss are predominant. No faulting of larger scale
than bedding plane slip was observed.

Petrofabrics analyses show all of the rocks in
this area to be B-tectonites. In addition to the ac-
girdle, 1-2 well defined maxima of quartz optic
axes and biotite cleavage poles have developed at
a high angle to the rock foliation.

Dimension stone, crushed stone, and road fill,
along with a small amount of mica and feldspar
are the only materials of economic value produced
in this area.

Goldstein, Robert Fritz, 1970, Comparison of
Silurian Chitinozoans from Florida Well Samples
with those from the Red Mountain Formation in
[Northeast] Alabama and [Northwest] Georgia:
Florida State University, MS Thesis, 90 p.

(Fritz Cramer)

Author’s Abstract

Silurian chitinozoans have previously been de-
scribed by Goldstein et al. (1969) from four wells
in north-central Florida. The youngest assemblage
is Ludlovian in age; the oldest is of Upper
Llandoverian age.

Outcrop samples were collected from the Red
Mountain Formation in Alabama and Georgia. On
the basis of megafossil evidence, the Red Mountain
Formation has been dated as Llandoverian.

The Florida wells have previously been correlated
(Goldstein et al., 1969) with each other as well as
with known Silurian sections. Four Red Mountain



Formation sections are divided into zones based on
chitinozoan assemblages. Attempts at correlating
the well and outcrop samples based on the fre-
quency distribution of chitinozoan taxa proved un-
successful because only a few taxa are abundant
throughout the sections. Instead, correlations are
based on first or last occurrences of certain taxa.

A comparison of the assemblages in the youngest
(Upper Llandoverian) portion of the Red Mountain
Formation and the oldest (Upper Llandoverian)
Florida well section indicates that they have only
two taxa in common. Correlations between the
other portions of the Florida and Alabama-Geoxrgia
sections was not possible due to greater age
differences.

One problem encountered in this study was that
only three of the Florida wells penetrated as deep
as the Upper Silurian, of which only one went as
deep as the Lower Silurian. Future work by bio-
stratigraphers in correlating the Silurian rocks from
these three states must depend on new wells being
drilled to greater depths in Florida.

Gould, Joseph Charles, 1957, A Study of the Ordo-
vician Ostracoda below the Green Chert Horizon
in Northwest Georgia: Emory University, MS
Thesis, 47 p. (Arthur T. Allen)

Compiler’s Abstract

Ostracoda below the green chert horizon were
identified in three Ordovician strike belts in north-
west Georgia. The recognition of the Ostracoda
and their stratigraphic position are used in correla-
tion of Ordovician rocks.

Thirteen species representing six genera occur in
the Lower Ordovician of northwest Georgia.
Eoleperditia fabulites is the most abundant species.
The Ostracoda are most abundant in shales and
shaley limestone, indicative that the Ostracoda
lived in a near-shore silty environment. The
Ostracoda are oriented with their carapaces lying
parallel to the bedding. Preservation generally is
as calcite, except for those Ostracoda near the
green chert zone which are replaced by silica, and
generally are poorly preserved.

Two persistent zones of Ostracoda were noted:
1) Isochilina cf. 1. ovalis zone in the lower one-
third of the -10 zone, 2) Eoleperditia fabulites
found in the -1 and -2 zones.

A systematic study of the Ostracoda forms the
main part of the text.
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Graham, Robin Spear, 1967, Structure and Strati-
graphy of a Portion of the Murphy Marble Belt
in Gilmer County, Georgia: Emory University,
MS Thesis, 59 p. (Willard H. Grant)

Author’s Abstract

The area is located in the Piedmont upland. The
topography is controlled by the lithologies and
structure.

There are eleven lithologic units in the area. All
but three are traceable from the Whitestone area to
the Cartecay Road at East Ellijay, a distance of 9%
miles. Most units show no noticeable change along
strike. All units dip to the east.

Four hypotheses are considered for the major
structure. The monoclinal hypothesis appears the
most logical, but it does not correlate with the
structure described by previous writers. Schis-
tosity and joints are well developed in all units. A
major thrust fault extends the length of the area.

Marble and iron have been mined in the area.
Further marble deposits may be worked in Talona
Valley with the removal of overlying alluvium.

Grant, Willard Huntington, 1949, Lithology and
Structure of the Brevard Schist and the Horn-
blende Gneiss in the Lawrenceville, [ Gwinnett
County] Georgia, Area: Emory University, MS
Thesis, 45 p. (James G. Lester)

Author’s Abstract

The paper deals with a small portion of the
crystalline area of Georgia, located between Law-
renceville and Dacula in Gwinnett County. The
drainage of the area forms a dendritic pattern. The
topography is manifested by low, rolling hills. The
valleys are thought to be the result of stream ero-
sion.

The petrography of the granite gneiss, both the
chlorite and biotite phases of the lower schist, the
hornblende gneiss, and the various rock types in-
cluded in the upper quartzitic schist are discussed,
both megascopically and microscopically.

Hypotheses of origin derived from a study of the
rocks in both the field and the laboratory are pre-
sented. The origin of the granite is thought to be
primary igneous. The lower schists are believed to
be the result of contact metamorphism and shear-
ing. The hornblende gneiss is thought to have been
derived by hydrothermal metamorphism from an
arenaceous, calcareous shale. The upper quartzitic
schists have been somewhat metamorphosed and
silicified by the same silicic solutions and vapors



which are thought to have produced such a pro-
found effect on the shales which formed the horn-
blende gneiss.

The structure of the rocks is exceedingly com-
plex. The major force in the generation of the
existing structure is believed to have been shearing.
The nature of the shearing force is comparable to
the effect of a couple on a deck of cards. Drag
folds and thrust faults are the most obvious observ-
vable effects of the shearing force.

Appended to the main body of the paper is a
description of the apparatus used and the results
obtained from the production of a synthetic
gneissic banding.

Grant, Willard Huntington, 1955, The Geology of
Hart County, Georgia: Johns Hopkins Univer-
sity, PhD Dissertation, 96 p. (Ernst Cloos)

1958, The Geology of Hart County, Geor-

.gia: Georgia Geol. Survey Bull. 67, 75 p.

Author’s Abstract

Hart County is in northeastern Georgia, where
the Seneca and Tugaloo Rivers join to form Savan-
nah River.

The area is topographically mature and the rocks
are deeply weathered.

Most of the rocks are either metasedimentary
schists and gneisses or granitic rocks. Feldspathic
amphibolite gneiss of uncertain origin also appears.
The rocks are mainly in the amphibolite facies,
although some retrograde assemblages occur.

The metasedimentary rocks include biotite-
plagioclase gneisses, sillimanite-graphite schists,
sillimanite-mica schists and gneisses, and staurolite-
mica schists. Two varieties of granitic rocks occur:
a biotite granodiorite gneiss and a slightly foliated
to massive muscovite and/or biotite granodiorite.
The latter rocks contain many textural variations
such as pegmatitic, porphyroblastic and graphic
types. Between the biotite granodiorite gneiss and
the metasedimentary rocks, there is a wide contact
zone containing a mixture of granite and country
rock.

The structural development is divided into two
periods. The earlier is characterized by folding of
variable intensity. From south to north the trend
of the fold axes changes from N20E to NW. The
later period is characterized by a northeasterly
trending shear zone. Structural features connected
with this period are crossfolding, cleavage, small
faults and in thin sections cataclasis. Metamorphic
effects are confined to the chloritization of biotite.
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A systematic statistical relation exists between
lineation and jointing. Changes in the strike of one
structure is accompanied by a sympathetic change
in the other.

Microscopic studies show that metamorphism
was accomplished in three overlapping phases; re-
gional metamorphism, contact metamorphism and
kinetic metamorphism. Metasomatism also occurs.

The evidence favors the idea that the biotite
granodiorite gneiss was formed by metasomatic
processes. The muscovite and biotite granodiorites
may have formed by anatexis of the biotite grano-
diorite gneiss.

Gremillion, Louis L. Ray, 1965, Origin of Attapul-
gite in the Miocene Strata of Florida and Geor-
gia: Florida State University, PhD Disseration,
188 p. (4. K. Osmond)

(Abs): Dissert. Abs., vol. 26, no. 3, p. 1590.

Author’s Abstract

The physical, chemical, optical, physiocochemi-
cal, D.T.A., and X-ray properties of attapulgite are
well documented, and Bradley’s interpretation of
the structure of attapulgite can best account for its
known properties.

Attapulgite has been reported from North Ameri-
ca, Central America, Africa, Europe, Asia, and
Australia. No less than seven hypotheses have been
proposed to explain the origin of attapulgite.

After investigating the geologic and geographic
distribution of attapulgite, its environment of ac-
cumulation, chemical stability, inorganic associa-
tions and composition of equivalent rocks in the
Coastal Plain, the author attempted to deduce the
origin of attapulgite which occurs in the Miocene
strata of the southeastern United States.

The Florida-Geozrgia attapulgite occurs in the
Hawthorn (Middle Miocene) and Tampa (Early
Miocene) Formations which have an areal extent
of approximately 60,000 square miles. The
association of attapulgite with marine dolomites,
limestones, diatoms, foraminifera, and marine
pelecypods and gastropods shows conclusively
that attapulgite accumulated in a marine environ-
ment. Its geologic and geographic distribution, its
occurrence in the thick, pure, clay beds and its
inorganic associations suggest that it did not form
by the alteration of another mineral, particularly
anonclay mineral; noris it likely to have formed
after deposition by the synthesis of its constituent
elements derived from the breakdown of minerals
within the same bed. Its instability in the weather-



ing zone shows that it is not a product of weather-
ing and, thus, not likely to have accumulated as a
detrital mineral. The fact that attapulgite is the
principal constituent in some clay pebbles is evi-
dence that it did not form as a chemical precipitate.
The most tenable hypothesis, based on the associ-
ation of attapulgite with opal cristobalite and frag-
ments of attapulgite with optical continuity and
resembling structures of volcanic glass is that it is
a product of the altered volcanic ash. This hypoth-
esis is supported by the occurrence of stratigraphi-
cally equivalent volcanic ash (more than 500 feet
thick in south Texas) and montmorillonite clays
throughout the Gulf Coastal Plain.

Grumbles, George Robert, 1957, Stratigraphy and
Sedimentation of Wilcox Formation in Anderson-
ville Bauxite District, Georgia: Emory University,
MS Thesis, 115 p. (Harland E. Cofer)

Author’s Abstract

The Andersonville Bauxite District lies entirely
within the limits of the Coastal Plain Province of
Georgia. The sediments of the area range in age
from Paleocene to Quaternary.

The stratigraphy and sedimentation of the Wil-
cox Formation was studied in detail. This was
accomplished by determining the age of the forma-
tions above and below the Wilcox formation.

Mapping was done on the basis of lithology be-
cause each formation of the area has its own uni-
que sedimentary features.

Standard laboratory and field techniques were
used; and many sedimentary features were revealed
only by laboratory methods, which were subordi-
nate and conjunctive to field methods.

Unconformities, cross-bedding, and solution
phenomena have been described and their genesis
has been inferred.

Micropaleontology served as an important tool
in dating the Clayton formation and the McBean
formation.

Second cycle sedimentation for the Wilcox for-
mation has been suggested by its clean, non-
feldspathic, well-sorted character.

A coastline of emergence is suggested for Clay-
ton and Wilcox depositional environments, and a
coastline of submergence is suggested for McBean
environments.

Hall, Donald D., 1965, Palececology and Taxono-
my of Fossil Ostracoda in the Vicinity of Sapelo
Island, Georgia: University of Michigan, PhD
Dissertation, 239 p.
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(Abs): Dissert. Abs., vol. 26, no. 5, p. 2687.

Author’s Abstract

An investigation of ostracods has been made to
test the premise that paleoecology can be inter-
preted by a comparison of Pleistocene-near Recent
species to those living today. Twelve cores, each
penetrating approximately 50 feet of Pleistocene-
Recent sediments of Sapelo Island, Georgia, were
analysed for their ostracod content. Fifty-four
species and two subspecies are described and illus-
trated. The following species are new: Cushmani-
dea glabra, Cushmanidea magniporosa, Cytherura
vestibulata, Tringiglymus sapeloensis, Cyprideis
swaini, and Pellucistoma atkinsi.

Literature dealing with studies of ostracod
ecology in the northern Gulf of Mexico and the
vicinity of Sapelo Island, Georgia, were evaluated
to determine which species can be used as diagnos-
tic indicators of depositional environments. It is
concluded that, at the present state of knowledge,
only a few ostracod species in the area indicate a
depositional environment which is sufficiently
limited in physical characteristics to be distinct,
and with assurance to be designated as an estuary,
for example. A few species do seem to be re-
stricted to a particular physical environment, and
upon these the paleo-environmental interpretations
are based. '

Two primary assemblages of ostracods, A and B,
are distinguished. Assemblage A is interpreted to
be reworked Miocene ostracods. Subassemblage
B-1 was deposited in an estuarine environment;
subassemblage B-2 was deposited in either an inner
neritic or open lagoonal environment, probably in
less than 60 feet of water.

Deposition of the samples studied took place in
two marine transgressions in the past 35,000 years.
Based upon radio-carbon dating, assemblage A was
deposited at about 29,000 years Before Present,
sometime within the marine transgression responsi-
ble for the formation of the Silver Bluff shoreline.
Assemblage B was deposited within the last major
marine transgression which took place about 13,000
years B.P. The latest advance to affect Michigan
was 11,400 years B.P.

Hanson, Hiram Stanley, 1958, A Study of the Rela-
tive Frequency of Feldspar Twin Types in Crys-
talline Rocks: Emory University, MS Thesis,

46 p. {Willard H. Grant)

Author’s Abstract

The occurrence of plagioclase twin types in



Stone Mountain and Panola granites, Lithonia
gneiss, and various feldspathic country rocks, has
been investigated, following the method proposed
by Gorai. Mineralogical compositions of the vari-
ous rocks, and feldspar twin data are given. On
the basis of the information derived from this
study, both Stone Mountain and Panola granites
are considered as igneous, and are classified as
quartz monzonites. The Lithonia gneiss and
feldspathic country rocks appear to be closely
allied with metamorphic rocks, with no difference
in the plagioclase twinning in the different phases
of the Lithonia gneiss.

Harriss, Robert Curtis, 1965, Geochemical and
Mineralogical Studies on the Weathering of
Granitic Rocks: Rice University, PhD Disserta-
tion, 130 p.

Dissert. Abs. vol. 26, no. 5, p. 2688.
Author’s Abstract

Chemical, mineralogical, and autoradiographic
techniques have been applied to the study of five
weathering profiles developed on granitic rocks.
Two profiles from the Tishomingo granite, Okla-
homa, two profiles from the Mount Scott granite,
Oklahoma, and a single profile from the Elberton
granodiorite, Georgia, were investigated.

The relative mineral stabilities in the three
granites under investigation generally follow the
expected sequence: plagioclase feldspar, biotite,
potassium feldspar, quartz, from least to most
stable respectively. This relative stability sequence
is consistently observed regardless of climatic and/
or local physiochemical variations. Kaolinite is the
predominant clay mineral present in the Elberton
profile from Georgia. Illite and kaolinite are both
‘present as major constituents in the four Oklahoma
profiles. .

The largest physical and chemical changes occur
in the transition from the C-horizon (weathered
rock) to the B-horizon (soil). Mineralogy is the
predominant factor controlling the relative mobil-
ity of calcium, sodium, potassium rubidium, and
thorium during weathering. Calcium and sodium
are concentrated in the plagioclase feldspars and
mafic minerals and are released and mobilized dur-
ing the early stages of weathering. Potassium and
rubidium are concentrated in the relatively stable
orthoclase feldspars and thorium in the resistate
minerals. These three elements are mobilized only
in the intermediate and final stages of weathering.
Lithium, copper, and zinc are generally enriched
in the soil portion of the weathered mantle as a
result of adsorption and surface exchange with
clay minerals.
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Stability diagrams indicate that the natural sur-
face waters of east-central Georgia are in equili-
brium with kaolinite, the major clay mineral pre-
sent in the soils. In contrast, the surface waters of
southern Oklahoma are in equilibrium with kaolin-
ite and montmorillonite, but not illite which is a
major constituent of the Oklahoma soils. Com-
bined field and theoretical evidence indicates that
the Georgia soils have reached maturity and are
probably the result of extensive weathering early
in the post-glacial period. The Oklahoma soils are
very immature and are presently undergoing active

alteration.
Preliminary experimental studies indicate that

the initial stages of mineral leaching closely approx-
imate a zero-order reaction. After several hours of
dissolution in distilled water rims of hydrous
aluminum silicate apparently form on minerals
undergoing leaching and become the rate limiting
factor. The formation of alteration rims occurs

in both open and closed systems and is not an
equilibrium process.

Hartley, Marvin Eugene, III, 1971, Ultramafic and
Related Rocks in the Vicinity of Lake Chatuge,
Clay County, North Carolina and Towns County,
Georgia: University of Georgia, MS Thesis, 99 p.
(Robert Carpenter)

1972, Ultramafic and Related Rocks in the
Vicinity of Lake Chatuge, Towns County,
Georgia, and Clay County, North Carolina:
Georgia Geol. Survey Bull. 85.

Author’s Abstract

Ultramafic and related rocks in the vicinity of
Lake Chatuge occur as a sill between a biotite
gneiss sequence and a garnet muscovite schist
sequence. The area is located in the Blue Ridge
thrust sheet in the sillimanite zone of mid-
Paleozoic metamorphism. Structurally the sill
occurs along the limbs of an anticlinal saddle. The
foliation and jointing of the sill, and the country
rock, previously termed Carolina Gneiss, are
parallel suggesting contemporaneous deformation.

‘The sill is generally concentrically zoned.

Dunite occurs in the center and is locally surround-
ed by coronite troctolite. Rhythmic banding con-
sisting of alternating olivine and bytownite layers
separated by a reaction zone of orthopyroxene-
amphibole-spinel is present in several of the ultra-
mafic units. These units are locally surrounded by
olivine gabbro. Both troctolite and olivine gabbro
are gradational into amphibolite toward the sill and
show a progressive alteration into an assemblage of



hornblende-andesine-clinozoisite-corundum as the
margin of the sill is approached. In addition, a
garnet-pyroxene gneiss occurs locally within the
sill.

Evidence that the amphibolite margin, previously
termed Roan Gneiss, is orthoamphibolite (meta-
gabbro), consists of gradational boundaries with
the olivine gabbro and mantle values of 0.7031 and
0.7047 for the Sr®7 /Sr®® ratio. The coronite
troctolite, olivine gabbro, and garnet-pyroxene
gneiss also have mantle values for their ratios.

It is proposed that the sill was emplaced in the
early stages of regional metamorphism as a
gabbroic magma transporting olivine crystal mush.
Bhattacharji’s model of magmatic flowage diiferen-
tiation may be applicable in explaining the concen-
tric zoning of the sill. Information from this study
may have a bearing on the origin of other Alpine
intrusions.

Herrmann, Leo Anthony, 1951, Structural Geology
and Petrology of the Stone Mountain-Lithonia
District [Georgia] : Johns Hopkins University,
PhD Dissertation, 111 p. (Ernst Cloos)

1954, Geology of the Stone Mountain-
Lithonia District: Georgia Geol. Survey Bull. 61,
139 p.

Author’s Abstract

The Stone Mountain-Lithonia district, Georgia,
lies fifteen miles east of Atlanta in the Atlanta
plateau and Midland slope divisions of the Central
Upland physiographic province of Georgia. The
metamorphic and igneous rocks of the district have
been weathered to a red or brown saprolite except
for the more resistant bosses of gneiss and grano-
diorite. Of these latter bosses or monadnocks,
Stone Mountain is the most prominent.

The chief rocks of the district include the
Lithonia gneiss (migmatite), the Norris Lake schist
(mica schist and quartzite), and the Georgia com-
plex, composed of interlayered biotite gneiss,
amphibolite, biotite-hornblende gneiss, mica
schist and porphyroblastic biotite gneiss. These
metamorphic series have been intruded by the
Stone Mountain granodiorite (Permian?) and
diabase dikes (Triassic?).

Deformation produced flow folds and shear
zones in the Lithonia gneiss. The Norris Lake
schist and Georgia complex were uplifted on the
western flank of the Lithonia Gneiss, and folded
into broad, northwest trending transverse folds.
Longitudinal folds of the Nozrris Lake schist were
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refolded parallel to the transverse folds during the
uplift. A very pronounced mica lineation was
formed in the Lithonia gneiss, Norris Lake schist
and Georgia complex, parallel to minor northwest
trending fold axes. In addition, garnet prophyro-
blasts in the Norris Lake schist were elongated
parallel to the mica lineation. The Stone Mountain
grano-diorite contains pronounced flow structures
which include flowage foliation, mica fluctuation
about an axis of rotation, and parallel orientation
of micaceous autoliths.

The regional axis of uplift, b, of the Lithonia
gneiss trends in a northeasterly direction, approxi-
mately parallel to the axis of the Appalachian
Mountains. The minor axes of uplift (axes of
transverse folds), b’, are parallel to the regional
direction of transport, ¢. The major set of joints
of the district are cross joints perpendicular to the
mica lineation.

The Lithonia gneiss was highly migmatized (and
granitized) by concordant, syntectonic aplite
which altered the rock into a biotite granite-gneiss.
Relic bedding is found in the form of quartz-rich
garnetiferous layers which are conformable with
the gneissic banding. Drag-folded layers may also
be relic [to] beds.

Amphibolites form conformable layers (small
and large) within the Norris Lake schist and Geor-
gia complex. They have the composition of mela-
diorites, but show no evidence of intrusive origin.
They are considered to be either volcanic or sedi-
mentary in origin.

The rocks of the district have been regionally
metamorphosed to the level of the amphibolite
facies. Two subfacies are distinguished; the silli-
manite-almandine subfacies is developed near the
boundary of the Lithonia gneiss, and the
staurolite-kyanite subfacies is developed over the
remainder of the district. The boundary between
the two subfacies is marked by the change from
epidote to diopside in the amphibolites.

The age of the metamorphic rocks is considered
to be Pre-Cambrian. The latest deformation of the
district is believed to be Appalachian in age because
of the northeast trending axis of uplift. The mig-
matization of the Lithonia gneiss apparently took
place at this same time. At a late stage of the
Appalachian orogeny, the Stone Mountain grano-
diorite (Permian?) was intruded. Finally, Mesozoic
diabase dikes were intruded along northwesterly
joints.

Hester, Norman Curtis, 1968, The Origin of the
Cusseta Sand [Cretaceous] : University of



Cincinnati, PhD Dissertation; 219 p. (W. A.
Pryor)

Author’s Abstract

The Upper Cretaceous Cusseta Sand occurs in
eastern Alabama and western Georgia, outcropping
in a slightly arcuate pattern paralleling the inner
margins of the coastal provenance. Based upon
small evidence this sand is Campanian in age oc-
curring entirely in the Exogyra ponderosa zone.

The general stratigraphic relationships show that
this unit undergoes distinct lithologic changes from
a coarse grained non-marine clastic in the east to a
finer grained marine sand in the west.

Thickness distribution map shows a trough trend-
ing east-west through southern Georgia and south-
west through Alabama thickening to the southwest.
A ““depo-center”’ for Tuscaloosa time was located
in southcentral Georgia and migrated southwest-
ward through time to the present location of the
Appalachicola delta. Subsurface data from well
logs and lithologic descriptions illustrate that the
clastic character of the Cusseta Sand and under-
lying Blufftown and Demopolis Formations change
facies to chalk in a down-dip direction to the south
and southwest.

The average cross-bedding direction is 185 de-
grees azimuth with considerable dispersion in the
southeast and southwest quadrants. A mode trend-
ing north-north-west is present in the Chattahoo-
chee River area, suggesting long-shore drift in this
direction. Measurements of median diameter of
largest grains demonstrate a slight reduction in
grain size to the southwest in Georgia and then a
distinct reduction of grain size westward into Ala-
bama to Montgomery County.

Heavy mineral analyses show no distinct regional
variation in the outcrop area of the Cusseta Sand.
However, the following four provenances in the
Upper Cretaceous outcrop delta for synchronous
units of the Cusseta Sand can be differentiated:

1) kyanite-zircon, McNairy Formation of Tennes-
see; 2) epidote, Ripley Formation of Mississippi;
3) zircon-tourmaline-staurolite, Cusseta Sand of
Alabama and Georgia; 4) staurolite, Middendorf
Formation of central and eastern Georgia.

Intensive post-deposition, sub-aerial weathering
has altered the heavy mineral assemblage so that
garnet and hornblende have been destroyed and
the surfaces of epidote and staurolite have been
altered. The assemblage in order of relative abun-
dance is tourmaline, rutile, zircon, staurolite,
kyanite, epidote, sillimanite, hornblende, titanite
and monazite. This assemblage characterizes a
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metamorphic source with minor contributions
from acid igneous and pre-existing sediments.

The average light mineral constituent percentage
is 82 percent quartz, 10 percent feldspar and 8 per-
cent muscovite. Extremely low feldspar percent-
ages in most upland areas are attributed to post-
depositional, sub-aerial weathering. Using Folk’s
classification the sediment is classified as a sub-
graywacke or sub-arkose. 98 percent of the quartz
grains were found to be angular and approximately
68 percent were elongate. The feldspar is com-
posed predominantly of microcline and orthoclase.

Textural analysis of the Cusseta Sand demon-
strated that this sand is moderately to poorly sorted
in most areas and ranges in grain size from fine to
coarse. A general reduction in mean grain size
takes place in going from east to west.

The clay minerals present are montmorillonite,
kaolinite and minor amounts of illite. Through use
of these mineral assemblages the Blufftown Forma-
tion and Cusseta Sand could be separated into dis-
tinct facies which demonstrate that a definite trend
exists for the Cusseta Sand which shows a reduc-
tion in kaolinite and increase in montmorillonite
in a westerly direction. The kaolinite and mont-
morillonite are considered to be detrital in origin
with minor contributions from sub-aerial, post-
depositional weathering and from volcanism.

The Cusseta Sand occurs in three major facies
which are deltaic in origin. On a regional scale
they are 1) fluviatile, an upper delta in the uplift
area of western Georgia; 2) delta front and inter-
neritic in Chattahoochee River area; 3) pro-delta
and outer-neritic generally west of Russell and
Barbour Counties, Alabama. The source area for
these sediments is in the Appalachian Mountains
and Piedmont Plateau to the north and northeast.
The general direction of major transport of sedi-
ment is down the paleoslope to the south. The
strand line in Georgia is generally east-west. Off-
shore currents transported sand to the west-north-
west where it was deposited as barrier bars and
marginal shelf sand. In a westerly direction the
barrier sands continue to appear higher in the sec-
tion until in Montgomery County, Alabama (the
distal margin of the Cusseta Sand) batrier bar
sands appear at the top of the Cusseta Sand.

The absence of a restricted mineral environment
in the Cusseta Sand of Alabama is attributed to the
destruction by the transgressive phase of the Ripley
Formation. Later up-tilting resulting from south-
ward migration and down-warping of the thick
wedge of sediments, followed by truncation would
serve to further obliterate any shoreward facies of



the Cusseta Sand. The deposition of the Cusseta
Sand and clay from Alabama took place in a
shallow inter-neritic and out-neritic environment
where the depth of water ranges from less than 10
feet to no greater than 100 feet.

The regional environmental setting for forma-
tions synchronous and diachronous with the
Cusseta Sand are 1) the inshore formation repre-
senting the fluvial environment, 2) the Blufftown
Formation representing the delta front silted sand,
3) the Demopolis Formation representing the pro-
delta, open shelf.

Tt has been determined from this study that the
Cusseta Sand is not the basal transgressive sand of
the overlying Ripley Formation, but rather the
Cusseta Sand is genetically related to the under-
lying Blufftown and Demopolis delta front silted
sands. The Cusseta Sand represents the final stage
(destructional in great part) of the coarsening up-
ward cycle of a deltaic sedimentary sequence.

An investigation into the usefulness of X-ray
analysis of heavy mineral assemblages demonstrates
that it can be applied semi-quantitatively and that
regional differences in heavy mineral suites can be
distinguished.

Higgins, Michael Wicker, 1965, The Geology of a
Part of Sandy Springs Quadrangle, Georgia:
Emory University, MS Thesis, 141 p. (Willard H.
Grant)

Author’s Abstract
The area studied lies along the Chattahoochee

River about 15 miles northwest of Atlanta, Georgia.

The area is crossed by three valleys with adjacent
ridges topped by resistant quartzite. The rocks are
metasedimentary and metaigneous and have been
metamorphosed to the kyanite-staurolite subfacies
of the amphibolite facies. Potash metasomatism
and boron metasomatism affected some rocks.

Two different periods of faulting are indicated
by blastomylonites and mylonites.

Evidence suggests a stratigraphic sequence
formed in a geosyncline pre-dating the Appalachian
Geosyncline.

Hill, Raymond Leslie, 1966, Pleistocene Terraces in

Georgia: University of Florida, MS Thesis, 155 p.

(Casper Rappenecker)

Author’s Conclusions
The Princess Anne terrace at an elevation of
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approximately 12 feet above sea level is believed to
be a Recent marine surface.

The following terraces are considered to be of
marine origin and laid down during the Pleistocene:

272 feet Brandywine
215 feet Coharie
170 feet Sunderland
100 feet Wicomico
70 feet Penholoway
42 feet Talbot
25 feet Pamlico

Studies show that there are other depositional
surfaces in widely separated regions which have
approximately the same altitudes. In addition to
the topographic similarity, there is considerable
biologic evidence for correlating these surfaces.
The only satisfactory explanation for the corre-
spondence is eustatism.

Since Pliocene time, the ocean surface has been
falling progressively. This absolute marine regres-
sion has been brought about by a diastrophic
eustatism, resulting from subsidence and enlarge-
ment of the ocean basins. :

During the Pleistocene, glacial control caused an
oscillation of sea level to be superimposed upon
the continuous, diastrophic fall of base level. The
succession of terraces formed during interglacial
periods, therefore, descends progressively to lower
elevations as one goes seaward.

Hinckley, David Narwyn, 1961, Mineralogical and
Chemical Variations in the Kaolin Deposits of
the Coastal Plain of Georgia and South Carolina:
The Pennsylvania State University, PhD Disserta-
tion, 215 p. (Thomas Bates)

(Abs): Dissert. Abs., vol. 22, no. 7, p. 2412.

Author’s Abstract

This investigation entailed a study of 311 kaolin
samples from 18 cores taken in pairs from 9 clay
deposits, and 32 additional samples from other
deposits. The deposits are of so-called hard and
soft types and are located in the Atlantic Coastal
Plain between Macon, Georgia and Langley, South
Carolina. The purpose of this investigation was to
obtain and evaluate precise data on selected min-
eralogical and chemical properties in order to
better understand the nature of the deposits, their
variability and possible modes of origin.

Thirteen variables were measured on 307 sam-
ples and an additional twelve variables were mea-
sured on smaller groups of samples. Samples were
taken largely according to predetermined sam-



pling plans associated with specific experimental
designs. Methods of laboratory analysis include
x-ray fluorescence, x-ray diffraction, emission
spectrographic, and optical and electron micro-
scopic. A method was developed for measuring
the small amounts of montmorillonite associated
with the kaolin clays based on fluorescent x-ray
analysis of exchanged Sr**.

A quantitative measure of the relative degree of
crystal perfection among kaolin samples was ac-
complished by use of x-ray diffractometer tracings.
The method consists of measuring the combined
heights of the 110 and 117 diffraction maxima
above a base line, (drawn from the trough between
the 020 - 110 peaks to the background at 22°20)
and forming a ratio with the total height of the
110 peak above general background. Two methods
used to keep preferred orientation of the kaolinite
particles at a minimum are, (a) the slab method,
consisting of preparing an appropriately smoothed
raw clay slab, and (b) the Lakeside method, con-
sisting of mixing, heating, and grinding 30 per cent
Lakeside cement by weight with the clay, and
handling thereafter by the usual powder methods.

Data analysis consisted principally of analysis of
variance, paired t tests, Chi square tests for indepen-
dence, and simple correlation.

All variables tested by statistical methods are
shown to be nonhomogeneously distributed within
the deposits. The hard and soft clay types can be
distinguished by an analysis of variance in terms of
the variables Al, O3, Fe, 03, and kaolinite crystal-
linity; and possibly by several other variables which,
although not shown to be statistically different, are
strongly characteristic of one of the types. Al,O,
and crystallinity have greater values in the soft, and
Fe, O; has consistently higher values in the hard
type. Larger particle sizes are associated with the
soft type in the samples studied, and microscopic
examination of thin sections shows that the hard
type has feathery-patches of parallel-aligned flakes,
in contrast to books interspersed in an isotropic
matrix for the soft type.

In the soft type, positive correlations between
Fe, O; and mica, Fe, O; and K, O and mica, and
the negative correlations between mica and books,
and Fe, O; and books suggest that this type of
clay may have been affected by leaching processes.
The abundance of authigenic kaolinite books also
contributes to the negative correlation between
mica and books.

A possible explanation of the differences ob-
served in the hard and soft kaolin deposits is that
they may have been deposited in saline versus fresh
water environment respectively. The influx of a
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clay suspension into a saline environment resulted
in a face-to-face type flocculation with attendent
higher compaction, less permeability, and because
of higher pH, more hydroxides of iron than would
result from a fresh water environment. In the hard
type the lack of permeability may have been the
cause of relatively less recrystallization and crystal
growth activity during and shortly after deposition.
Similarly, this would account for less leaching
action following uplift than was able to occur in
the more permeable soft type.

Hisey, William M., 1952, Preliminary Faunal Study
of the Providence Sand [Cretaceous]: University
of Alabama, MS Thesis, 284 p.

Compiler’s Abstract

This work was begun as part of an effort to pro-
vide paleontological data for subdividing the Pro-
vidence Sand. This unit, to date, has been divided
by lithology into the Perote Member and Pro-
vidence Sand. The Perote, lower portion of the
Providence, is a dark gray, carbonaceous, micaceous
clayey silt and fine sand; the Providence is a coarse-
ly cross-bedded, coarse to fine sand.

This preliminary work indicates several guide
fossils for the unit. Three echinoids, Hardouinia
subquadrata (Conrad), Hardouinia subconicus
Clark and Hardouinia porrecta (Clark) appear to be
restricted to the upper portion of the Providence
Sand. The gastropod Turritella bilira Stephenson
is found in the Perote Member.

The major portion of the thesis consists of sam-
ple collecting localities and systematic descriptions
of fossils. Numerous illustrations are included.

2

Holland, Willis A., Jr., 1954, The Geology of the
Panola Shoals Area, DeKalb County, Georgia:
Emory University, MS Thesis, 92 p.

Compiler’s Abstract

The Panola Shoals area in the Central Piedmont
of Georgia has a wide variety of metamorphic and
igneous rocks with a complex history.

The Panola Granite is a weakly foliated granite
that has homogeneous texture and composition
throughout. Based on the following observations,
the granite appears to be derived from an intrusive
magma:

1. The northwest arm cuts across the regional
structural trend of country rocks.

2. The granite contains inclusions which appear
to be country rock.



3. There are sharp contacts between the granite
and the country rock.

4. The rock is similar in composition, texture,
structure and apparent age to other (Stone Moun-
tain) granites of the Piedmont which are accepted
as having a magmatic origin.

There are three other major rock types in the
area: muscovite quartzite, amphibolite and migma-
tite. The muscovite quartzite is interbedded in the
country rock and dips to the west; it apparently
overlies the Lithonia gneiss. The amphibolites are
of two origins. 1) They are metamorphosed cal-
careous sediments. This is based on four observa-
tions: a) amphibolites which parallel the strike of
the country rock; b) plagioclase feldspar is a minor
constituent; ¢) quartz is a major constituent; d)
diopside and epidote occur in abundance.

The second origin is that they are derived from
basic igneous injections. Criteria which suggest
this are: 1) amphibolites which cut across the
structure of the country rock; 2) plagioclase and
other feldspars are quite abundant; 3) quartz and
biotite are minor constituents.

Migmatites, the last major rock type are injected
equivalents of the country rock.

Humphrey, Ronald C., 1970, The Geology of the
Crystalline Rocks of Greene and Hancock Coun-
ties, Georgia: University of Georgia, MS Thesis,
57 p. (Dennis Radcliffe)

Author’s Abstract

Greene and Hancock Counties consist for the
most part of igneous and metamorphic rocks. The
latter are biotite gneiss, hornblende gneiss, inter-
banded hornblende and biotite gneiss, quartz mus-
covite schist, coarse-grained hornblende gneiss, and
chlorite schist. Statistical analysis of the structure
elements of the metamorphic rocks of Greene
County is consistent with a series of upright, re-
cumbent cylindrical folds with an average strike of
N44°E, and an average dip of 32°SE. Similar
analysis of the metamorphic rocks of Hancock
County indicates an average strike of N41°E, and
two dip maxima of 39°SE and 64°SE, indicating
overturned fold geometry.

The Siloam granite, a coarsely-porphyritic, un-
metamorphosed, oval-shaped pluton, approximately
100 square miles in area, cuts the metamorphic
rocks in Greene County. Computer refined x-ray
diffraction data on the microcline megacrysts in
the granite show that the pluton is thermally zoned
from intermediate microcline (¢ = 90°11°) at the
margins to maximum microcline (a = 90°53) at

the center. Electron microprobe analysis of the
megacrysts reveals albite zoning and cryptoperthite
exsolution lamellae (2 microns wide) of albite in

a host of almost 100% pure potassium feldspar.

Pink biotite granite, gray biotite granite and
leucocratic adamellite are found in Hancock
County. These rocks are concordant with the
trend of the metamorphic rocks. Computer re-
fined x-ray diffraction data on the potassium
feldspars in these granites show a rough zoning
from south to north of intermediate to maximum
microcline. The leucocratic adamellite is in the
center of the body of pink biotite granite and is
almost entirely biotite-free.

Economic deposits in Greene County include
sand and granite. Potential deposits include iron
ore, gold, copper and columbite-tantalite. Granite
is the only current economic deposit in Hancock
County. The investigation of Greene and Hancock
Counties has revealed some 1500 acres of exposed,
unweathered granite, and field mapping has re-
vealed approximately 140,000 acres of granite.

Hurst, Vernon James, 1952, Geology of the Kenne-
saw Mountain-Sweat Mountain Area, Cobb
County, Georgia: Emory University, MS Thesis,
(J. G. Lester)

Author’s Abstract

The Kennesaw Mountain-Sweat Mountain area
has been selected and studied as a “type” area for
rocks and structures common to the Georgia Pied-
mont.

The metamorphic rocks in this area are meta-
sediments in which the stratigraphic succession is
still decipherable. The igneous-looking rocks are
migmatites formed by metasomatic alteration of
the metasediments.

All the structures in the area are related to
stresses from the southeast. The stresses resulted
first of all in the folding of the rocks, then in tight
folding and schistosity, and finally in overthrusting.
The folds are asymmetric and overturned; the
faults mostly low-angle thrust faults.

Metamorphism occurred prior to the last stages
of thrusting, migmatization mainly during the
final stages. Probably the Appalachian Revolution
was the time when folding, metamorphism, and
much of the migmatization occurred.

Detailed petrographic data on the common
minerals in the amphibolitic rocks and migmatites
are given.



Hurst, Vernon James, 1954, Stratigraphy and Struc-
ture of the Mineral Bluff Quadrangle [ Georgia] :
Johns Hopkins University, PhD Dissertation,

179 p. (Francis Pettijohn)

1955, Stratigraphy, Structure and Mineral
Resources of the Mineral Bluff Quadrangle,
Georgia: Georgia Geol. Survey Bull. 63, 137 p.

Author’s Abstract

The 7%-minute Mineral Bluff quadrangle lies
mainly in Fannin County, Georgia, but extends in-
to Cherokee County, North Carolina, and the
Ducktown Basin of Tennessee.

The rocks of the area are medium-grade meta-
morphic rocks, and are of sedimentary origin, ex-
cept for numerous quartz veins and two epidote-
amphibolite sills. The oldest rocks belong to the
Great Smoky group, a sequence of graywacke-type
metasediments at least 15,000 feet thick of pro-
bable pre-Cambrian age. This group is divided into
four new formations: the Copperhill formation,
which includes the oldest rocks in the quadrangle
but is not the base of the sequence, the Hughes
Gap formation, the Hothouse formation, and the
Dean formation. Overlying the Great Smoky
group with possible unconformity are 4000-6000
feet of metasediments of probable Cambrian age.
The stratigraphic succession from oldest to
youngest is: Nantahala slate, Tusquitee quartzite,
Brasstown formation, Murphy marble, Andrews
formation, Nottely quartzite, and Mineral Bluff
formation. The principal rock types of this series
are black slate, feldspathic quartzite, metasubgray-
wacke, marble, and sericite schist.

Bedding, graded bedding, and scour channels are
well preserved in both the Great Smoky group and
the younger series; X-bedding is preserved in the
younger series.

The folds trend NE-SW and are overturned to
the NW. The major fold is the Murphy syncline, a
bent fold, whose axis passes through Mineral Bluff
and Blue Ridge. An anticlinorium of comparable
size lies to the northeast. The folds in the Copper-
hill area are second-order folds on the east limb of
this anticlinorium. Axial plane flow cleavage is
well developed to the northwest, weak toward the

southeast. Bedding-plane foliation is well developed

in the Murphy syncline.

The metamorphic history includes two periods
of deformation. The major folds and cleavages
originated during the first period. The rocks com-
pletely recrystallized before the last period, which
is marked by the tightening of the old folds, the
formation of many new folds on the limbs of the

old folds, the rumpling of the earlier cleavages, and
much local faulting. Subsequent to the last period,
the rocks were pervasively altered.

The intense crinkling of flow cleavage in the
northwest part of the quadrangle is an incident in
the tightening of earlier folds. The local crinkling
of bedding-plane cleavage in the Murphy syncline
correlates with crowding movements in the trough.

On the east limb of the Murphy syncline, the
micas are nearly equidimensional, coarsely por-
phyroblastic, and mainly unoriented except by
movements subsequent to their growth; on the
west limb, the micas are small, markedly tabular,
and well oriented. This habit difference may be
due to an earlier beginning of crystallization, pre-
ceding the first period of deformation, on the east
limb, or to strong penetrative stress in the NW and
not in the SE during the micas’ growth.

Husted, John Edwin, 1970, Factors Influencing
Occurrence of Phosphorite on Georgia’s Coastal
Plain Sediments: Florida State University, PhD
Dissertation, 93 p. (B. F. Buie)

(Abs): Dissert. Abs., vol. 32, no. 1B, p. 378.

Author’s Abstract

Data show both matrix sediments and phos-
phorite increase in particle size toward the crests
on both sides of upwarped areas of the Miocene sea
floor. Phosphorite concentrations of 4.1% or
higher P, 05 are found associated with these up-
warped areas and in some instances shoreward
from the upwarps. Phosphorites in lesser amounts
are found throughout the marine Miocene of
Georgia. The nearly ubiquitary presence of phos-
phorite in the Miocene of Georgia is attributed to
unique Miocene downwarping of the continental
margin that permitted cool waters heavily laden
with phosphorus to cross the then submerged
Georgia Coastal Plain. This cool water increment
increase of phosphorus is considered to have dis-
turbed equilibriums in the direction of precipita-
tion of and replacement by phosphorites. Greatest
concentrations of phosphorite are along the Beau-
fort Arch in the Duplin Marl (late Miocene) forma-
tion of eastern Chatham County, Georgia, and in
Duplin Marl equivalent and Hawthorn (middle
Miocene) formations along anticlinal structures of
South Georgia. These concentrations along anti-
clinal upwarping of the sea floor are attributed to
warming water, higher pH, increased salinity,
lessened pressure, low rate of sedimentation, and
in some instances to biogenic recycling of phos-



phorus. Color of phosphorite, as determined over
a 12,000 square mile area of Georgia, is considered
to result from paleo-environment of deposition.
Phosphorite has been identified as francolite.

Ingram, Frank Thompson, 1954, The Stratigraphy
and Paleontology of the Ordovician System in
Lookout Valley, Georgia: Emory University, MS
Thesis, 98 p. (Arthur T. Allen)

Author’s Abstract

Ordovician rocks crop out in the extreme north-
western portion of Georgia known as the Cumber-
land Plateau. Two areas of outcrops are recognized,
those along the northern end of the Wills Creek
anticline and along the Lookout Creek anticline.
Both areas are considered in this investigation as
part of Lookout Valley.

Ordovician rocks above the Knox Group and
below the Red Mountain Formation have been
divided into twanty-five zones. These zones have
been investigated in the field and in the laboratory.
Emphasis has been placed on changes along strike
for each zone as well as changes between Lookout
Valley and other Ordovician exposures east of
Lookout Valley. The average thickness of all
twenty-five zones is 1535 feet.

Twenty-one of the zones can be easily correlated
with zones in Chattanooga Valley and three corre-
lated with some doubt. One zone, zone 19, has no
correlative east of Lookout Valley.

The two major structures along which outcrops
occur are the Wills Creek anticline and the Look-
out Creek anticline. Strata along the Lookout
Creek anticline have low dips, small, localized drag
folds, and saddles. Beds in the Wills Creek anti-
cline are characterized by high dips and drag folds
of large magnitude.

Jackson, Lawson Erwin, Jr., 1951, The Study of the
Blackford Breccia [Ordovician] in the Dalton
Quadrangle [Georgia] : Emory University, MS
Thesis, 44 p. (A. C. Munyan)

Author’s Abstract

The Blackford breccia is a member of the lower
Middle Ordovician in the Dalton quadrangle. There
are two distinct and different zones of breccia in
the quadrangle. The zone on the west side of
Sumac Ridge on the east side of the quadrangle is
a limestone breccia lying upon Newala limestone.
The zone on the west side of the quadrangle is

cherty conglomerate which rests upon Chepultepec
rocks.

Exposures were located, plotted on a map, and
described as to lithology, texture, and paleontology.
Measurements and orientation of blocks were made
and the relation of the formation to the underlying
and overlying beds described. Heavy mineral and
insoluble residue analyses were also made for
correlation purposes.

It is concluded that there is no orientation of the
blocks with respect to each other, and that the
majority of the blocks were derived from the under-
lying bed. The evidence, secured by field and
laboratory investigations, seems to support the idea
that an angular unconformity exists between the
Knox and lower Middle Ordovician beds. Further-
more an important interruption to deposition at
the end of Knox time can be demonstrated.

“Jones, Donovan Deronda, 1970, Petrofabric and

Movement Study of Faults in Newton and Wal-
ton Counties, Georgia: Emory University, MS
Thesis, 28 p. (Willard H. Grant)

Author’s Abstract

Study of the quartz fabric in flinty crush rock of
faults indicates movement was largely horizontal.
Joint studies of the flinty crush rock confirms this
and suggests right-lateral movement. Displacement
of a dike also supports this conclusion.

Evidence shows that Triassic diabase dikes were
intruded while the fault was in an active state.

Jordon, Larry Eugene, 1971, The Geology of the
Kelleytown Quadrangle, Georgia: Emory Univer-
sity, MS Thesis, 69 p. (Willard H. Grant)

Author’s Abstract

The Kelleytown Quadrangle is approximately
two miles south of Conyers, Georgia. It is under-
lain by highly folded metasedimentary, metaigne-
ous, and migmatitic rocks. Mineral assemblages
indicate that the area has been regionally metamor-
phosed to the sillimanite-almandine-muscovite sub-
facies of the almandine-amphibolite facies.

The map area divides naturally into two struc-
tural sub-areas which appear to be the result of the
same movement picture. Several isotopic dates
obtained from the general area of the Kelleytown
Quadrangle suggest that most deformation and re-
sulting metamorphism occurred during the Taconic
Orogeny. Subsequent deformation occurred dur-
ing the Appalachian Orogeny.



The interpretation of petrologic data indicates
that a gradation from the metasedimentary rocks
into the migmatite exists. The gradation is pos-
sibly the result of the injection of late-stage, potash-
rich aplitic and pegmatitic juices, which alter the
pre-existing rocks.

Julian, Louise Chandler, 1972, The Elberton Orbi-
cular Adamellite, Elbert County, Georgia: North
Carolina State University, MS Thesis, 65 p.
(William H. Spence)

Author’s Abstract

The Elberton granitic batholith contains an or-
bicular facies in Elbert County, Georgia. The
elongated orbicular facies, which covers an area of
approximately 19,000 square feet, has been map-
ped and sampled using a fifteen square foot grid
system. The matrix containing the orbicules and
the country rock surrounding the orbicular area
are both medium grained biotite adamellites with
oligoclase (33 to 34 percent), microcline (31 to 32
percent), and quartz (25 percent) as the major min-
erals. Biotite is present in slightly higher amount
in the matrix (9 percent) than in the country rock
(7 percent).

The orbicules are single-shelled with a dark core
and a light shell. Single orbicules are roughly pro-
late spheroids with an average length of % to %
inch. The long dimensions of the orbicules are
roughly parallel to each other, to the length of the
orbicular area, and to a faint alignment of biotite
flakes.

The orbicules vary in spacing density across the
width and length of the exposure, being most
numerous in the central areas, where up to 50 or-
bicules per square foot occur. Orbicules are
especially nurmerous in rare biotite-rich areas in
the matrix, where they number as many as 85 per
square foot.

Most orbicules occur as isolated individuals but
some overlap one another in pairs, triplets, and
even larger groups forming irregular strings of
orbicules having shells that merge. A few patchy,
plate-like masses of orbicular shell material of
limited extent have “cores” scattered throughout.

The overall average modal composition for sin-
gle orbicules is approximately 39 percent oligo-
clase, 28 percent microcline, 28 percent quartz, 4
percent opaques, and 1 percent other minerals.
The orbicule shells consist mainly of oligoclase,
microcline, and quartz; the cores are mainly mag-
netite grains with varying amounts of exsolved
ilmenite and thin secondary coronas of sphene.
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Other minor minerals in the cores include biotite,
allanite, apatite, quartz, oligoclase, microcline, zir-
con, hematite, muscovite, and chlorite.

Orbicules and surrounding adamellite matrix are
compared in modal analyses. The overall differences
are: (1) Microcline is usually present in greater
percentage in the adamellite matrix (30.7 percent)
than in the orbicules (27.8 percent); (2) Oligoclase
is generally present in higher percentage in the or-
bicules (38.8 percent) than in the adamellite matrix
(33 percent); (3) Quartz is present in slightly higher
percentage in most of the orbicules (27.8 percent)
than in the adamellite matrix (25.7 percent); (4)
Biotite is always higher in the matrix; (5) Magne-
tite is always higher in the orbicules; and (6)
Sphene occurs almost exclusively in the orbicules.
Plagioclase compositions and structural states have
been determined by universal stage methods for
orbicule-adamellite matrix pairs and for country
rock samples. The plagioclase is generally around
An,; and it has an ordered structural state in all
samples studied.

X-ray diffraction techniques were used to deter-
mine that microcline in orbicules and adamellite
matrix has an ordered structural state.

Partial chemical analyses were done by X-ray
fluorescence on orbicule-adamellite matrix pairs
and country rock samples. In orbicule-adamellite
matrix pairs, CaO and SiO, are present in slightly
higher weight percentage in the orbicules, while
K, O is present in higher percentage in the matrix.
No significant differences could be detected in the
percentages of Al,O; and Fe, O, between the or-
bicules and matrix.

The suggested origin or the orbicular adamellite
is that the orbicules may have crystallized from
drops of immiscible liquid, with the liquid form-
ing the orbicules being richer in titanium. Another
possible origin is by reaction between early formed
crystals of titaniferous magnetite and the surround-
ing magma to form orbicules.
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Author’s Abstract

Study of the 2 phi - 3 phi fraction of samples
from the Georgia shelf indicates that the most diag-
nostic heavy mineral is hornblende. Hornblende
comprises more than 30 percent of the heavy min-
eral suite in three areas of the shelf, and shows
significant correlation with grain size, heavy-



mineral content, feldspar percentage and ZTR
index.

Hornblende concentration and other sediment
parameters indicate two sand types on the Geor-
gia shelf. High-hornblende sands form distinct
linear bands approximately parallel to the shore-
line in the nearshore, central shelf, and shelf
break areas, and are separated by low-hornblende
sands in the inner and outer shelf areas. Within-
sample correlations and hornblende versus position
correlations indicate that major variations in horn-
blende concentration are not random.

The high-homblende sands are similar to Geoz-
gia beach-dune sands. Their origin is the Santee
River in South Carolina, and the method of frans-
portation to the Georgia shelf is longshore drift,
during periods of stillstand in the Pleistocene.
Low-hornblende sands are similar to Georgia river
sands and were derived from the local rivers during
regression or transgression in the Pleistocene.

It is proposed that high-hornblende sands on the
central shelf and shelf-break areas are remnants of
barrier island systems formed during low stands of
the sea in Pleistocene time and submerged during
subsequent transgressions.
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ian Stratigraphy of Alabama and Northwest
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Author’s Abstract

Rocks of Devonian age have been known in
Alabama since 1894 but little was known of their
extent or lithologic character. This work is based
on descriptions of 65 measured stratigraphic sec-
tions and numerous partial exposures along the
Devonian outcrop belt of Alabama and northwest
Georgia. Pre-Chattanooga Devonian strata a